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PROBLEM TO BE SOLVED: To improve the functions of 
a semiconductor integrSed circuit device^ is made" 
of a single-chip microcomputer. 

SOLUTION: A CPU 100. a SRAM 108 and a DRAM 109 
are integrated on the same semiconductor substrate. 
Next, the SRAM 1 08 is used for rapid data transfer in a 
small capacity, while the DRAM 109 is used for slow 
data transfer but in a large memory capacity, so that a 
RAM which obviates the mutual defects of the SRAM 
108 hard to have the large capacity as well as the slow 
transfer velocity of the DRAM 109 can be obtained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor integrated circuit equipment characterized by accumulating CPU, and 
SRAM and DRAM on the same semiconductor substrate. 

[Claim 2] Semiconductor integrated circuit equipment according to claim 1 characterized by 
Above CPU containing a control section, operation part, and a register at least 
[Claim 3] Semiconductor integrated circuit equipment according to claim 1 or 2 characterized by 
connecting Above SRAM with Above CPU through an internal bus, and operating as a cache 
merfioty. ~ ~ ~ " " ~ ~ 

[Claim 4] Semiconductor integrated circuit equipment given in any 1 term of the claim 1 
characterized by the capacity of Above SRAM being smaller than the capacity of Above DRAM, 
or a claim 3. 

[Claim 5] Above CPU, Above SRAM, and Above DRAM are semiconductor integrated circuit 
equipment given in any 1 term of the claim 1 characterized by connecting mutually through an 
internal bus, or a claim 4. 

[Claim 6] Semiconductor integrated circuit equipment which DRAM is formed in the 1st field of 
the same base, SRAM is formed in the 2nd field, and CMISFET is formed in the 3rd field, and is 
characterized by the capacity of Above DRAM being larger than the capacity of SRAM. 
[Claim 7] Above CMISFET is semiconductor integrated circuit equipment according to claim 6 
characterized by constituting some circuits of CPU at least 

[Claim 8] Semiconductor integrated circuit equipment according to claim 6 or 7 characterized by 
forming the gate electrode of NMISFET of Above SRAM, and the gate electrode of Above 
CMISFET of the same conductor layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is applied to the semiconductor 
integrated circuit equipment which consists of a 1 chip microcomputer especially about the 
manufacture method of semiconductor integrated circuit equipment, and relates to effective 
technology. 

[qoo2]L 

[Description of the Prior Art] 1 chip microcomputer which carried a control section, operation 
part, the storage section, and the I/O section on the same semiconductor substrate is widely 
used for industrial use or household electric appliances as a cheap and highly efficient element 
for control as indicated by the Masaharu Hayakawa work "the foundation and the applied 
technology of an one chip microcomputer" published from CQ publication incorporated company 
on April 1, Showa 59. The storage section of the aforementioned 1 chip microcomputer consists 
of a ROM (Read Only Memory) a program, dictionary data, etc. for various information processing 
are remembered to be, and RAM (Random Access Memory) where the data in the middle of the 
program and operation under execution are mainly stored temporarily. 

[0003] Although the mask ROM which usually writes in data into a manufacturing process is used 
as the above ROM, in order to make system debug etc. easy, EPROM (Erasable and 
Programmable ROM) which can write in data after manufacture is also used widely. Since 
EPROM can perform elimination of the data by irradiating ultraviolet rays, any number of times, it 
can perform informational rewriting and can obtain 1 chip microcomputer with big flexibility. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention person found out the following trouble, 
as a result of examining 1 chip microcomputer equipped with EPROM as a ROM. 
[0005] Rewriting of the data in Above EPROM is performed by irradiating ultraviolet rays. For 
this reason, after incorporating the aforementioned 1 chip microcomputer into electronic 
equipment, the information on EPROM is not easily rewritable. For this reason, in EPROM, there 
was a problem that the data storage which changes with time like the control data of the 
electronic equipment by which feedback control is made, for example was not made. And since 
the data for feedback control must be memorized in 1 chip microcomputer in preparation for the 
time of resuming operation after the power supply of electronic equipment is intercepted, it is 
surely necessary to memorize them by nonvolatile memory. Then, in order to memorize the 
control data which changes with time, it is possible to use EEPROM (ElectricallyEasable and 
Programmable ROM). If it is this EEPROM, the data in it can be rewritten according to the 
control signal from the control section of 1 chip microcomputer on a system, and the 
aforementioned data can be memorized also at the time of power supply interception. 
[0006] However, the thing performed to the memory cell of EEPROM when it has a floating-gate 
electrode like the memory cell of EPROM and informational storage pours in a carrier into the 
floating-gate electrode, Although there is a memory cell of the thing and two types which are 
performed when the gate insulator layer under the gate electrode of MISFET is formed by the 
silicon-oxide film and the two-layer film of a silicon nitride film and informational storage carries 



out the trap of the carrier to the trap level between the silicon nitride film and silicon-oxide film 
MISFET for storage which has the portion into which any memory cell accumulates the charge 
used as information. Since it consists of two M[SFET(s) with the switch MtSFET for connecting 
to the data line MISFET for storage chosen at the time of writing, elimination, and read~out 
operation, there is a problem that memory cell size becomes large. For this reason, although the 
function of Above EEPROM is excellent, in order to make mass nonvolatile information memorize 
in 1 chip microcomputer of the limited chip size, there is a problem that it is difficult to prepare 
EEPROM. 

[0007] moreover — since the tunnel current which impresses the high voltage to a thin tunnel 
insulator layer, and flows the inside of the tunnel insulator layer performs the writing and 
elimination of the information on MISFET for storage in the memory cell of EEPROM — the 
above — the reliability of a thin tunnel insulator layer became a problem^ and there was a 
problem that it was difficult to attain large capacity-ization of EEPROM 
[0008] The purpose of this invention is by raising the flexibility of ROM with which the 
semiconductor integrated circuit equipment which consists of a 1 chip microcomputer is 
equipped to offer the technology which can be improved in the function of the semiconductor 
integrated circuit equipment 

[0009] Other purposes of this invention are to offer the technology in which the manufacturing 
process of the semiconductor integrated circuit equipment which consists of a microcomputer 

— equipped with EPROM -and EEPROM can be reduced The other purposes and the new-feature 

will become clear by description and the accompanying drawing of this specification at the 

aforementioned row of this invention. 

[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. Namely, it sets to the semiconductor 
integrated circuit equipment which constitutes the microcomputer equipped with a central 
processing unit and the non-volatile memory program data, dictionary data, etc. of the central 
processing unit are remembered to be on one semiconductor chip. The aforementioned non- 
volatile memory writes in information electrically, and consists of the 1st non-volatile memory 
which eliminates the writtenHn information by irradiation of ultraviolet rays, and the 2nd non- 
volatile memory which performs informational writing electrically and eliminates the written-in 
information electrically. 

[0011] Moreover, form the memory cell of EPROM in the 1st field of a semiconductor substrate, 
and MISFET for storage in the memory cell of EEPROM is formed in the 1st field of the above of 
the aforementioned semiconductor substrate, and the 2nd different field It is the manufacture 
method of the semiconductor integrated circuit equipment which constitutes the microcomputer 
equipped with the process which forms the switch MISFET in the memory cell of Above 
EEPROM in the 3rd field contiguous to the 2nd field of the above of the aforementioned 
semiconductor substrate. The process which forms the 1st gate insulator layer in the front face 
of the 1st, the 2nd, and 3rd fields of the aforementioned semiconductor substrate, respectively. 
The process which forms the source and a drain in the predetermined portion under the 
aforementioned 1st gate insulator layer of the above 2nd and the 3rd field. The process which 
forms a floating-gate electrode on the 1st gate insulator layer of the above 1st and the 2nd field, 
and forms a gate electrode on the 1st gate insulator layer of the 3rd field of the above. The 
process which forms the 2nd gate insulator layer in the front face of the floating-gate electrode 
of the 1st field of the above, and the 2nd field, It has the process which forms a control gate 
electrode on the 2nd gate insulator layer of the above 1st and the 2nd field, respectively, and the 
process which forms the source and a drain in the predetermined portion under the 1st gate 
insulator layer of the 1st field of the above, and each aforementioned process is made in the 
aforementioned sequence. 

[0012] Since the control data with required memorizing when program data and dictionary data 
which need big storage capacity are memorized by EPROM, and the contents of data change 
with time like the control data of feedback control and a power supply is intercepted is 
memorized by EEPROM according to the means mentioned above, the function of the 



semiconductor integrated circuit equipment which consists of a 1 chip microcomputer can be 
improved. 

[0013] Moreover, since a part of process which forms the memory cell of EPROM on the 
semiconductor integrated circuit equipment which consists of a 1 chip microcomputer, and 
process which forms the memory cell of EEPROM are shared, the manufacturing process of the 
aforementioned semiconductor integrated circuit equipment can be reduced. 
[0014] 

[Embodiments of the Invention] Hereafter, the form of 1 operation of this invention is explained 
using a drawing. D rawing 1 is the block diagram of the semiconductor integrated circuit 
equipment which consists of a 1 chip microcomputer of the form of 1 operation of this invention. 

[0015] It is the semiconductor chip which, as for 1. the microcomputer consists of in drawing 1 . 
CPU 100 OSC (Microprocessor) 101 I/O (Transmitter) 102 SI (Input/output port) 103 TIMER 
(Serial interface) 104 EPROM (Timer) 105 VCXC (armature-voltage control ctrcuit)106. EEPROM 
(erection RIKARI erasable & programmable ROM)107, SRAM (Erasable & programmable ROM) 
(Static random access memory) It has 108, DRAM (dynamic random access memory)109, and 
I/O BUS(input/output bus) 110. CPU100 consists of a control section, operation part, and 
various registers. Although OSC101 is not restricted, it forms the clock pulse needed in CPU 100 
by the reference frequency signal which forms a highly precise reference frequency signal using 

the quartz resonator Xtaf prepared in the exterior of a semieonductor-ehif> 4, and was-formed 

here. 1/01 02 contains the direction register of data transfer in the interior. The control circuit 
required for read-out the writing, or elimination operation of the information on a storage 
element is contained in EPROM105, EEPROM107, SRAM108, and DRAM109. VCXC106 controls 
word line voltage required for write-in operation of EPROM105, or write-in elimination operation 
of EEPROM107, or data-line voltage. SI103 consists of registers of three terminals, a serial 
clock, serial in, and serial out, and a predetermined bit, and is used as input/output port for 
performing data transfer between these microcomputers in the case of using two or more 
microcomputers. TIMER104 is used in order to set up time required for multi-processing, such 
interruption processing. These CPUslOO. I/O102. and S1103, TIMER104, EPROM105, VCXC106, 
EEPROM107, SRAM108 and DRAM109 are mutually connected by I/O BUS110 focusing on 
CPU100. In addition, I/O BUS110 consists of three, a data bus, an address bus, and a control 
bus. 

[0016] As for the above EPROM 105, a program, dictionary data, etc. for various information 
processing are memorized. And EPROM105 has comparatively little number of times of rewriting 
of data in the aforementioned program, dictionary data, etc., and it uses for storage of what 
needs large capacity. EEPROM 107 is used also for the data storage which needs making it 
memorize also at the time of power supply interception in the control data of the feedback 
control which changes [ storage / of the program for various information processing, dictionary 
data, etc, ] with time, the data in the middle of the program and operation under execution, or 
the data in the register of CPU 100. Moreover, in the data which EPROMslOS, such as a program 
for various information processing and dictionary data, can also be made to memorize, rewriting 
of data is performed frequently and EEPROM 107 is used for the data storage which data 
capacity does not have. 

[0017] Write-in operation of the above EPROM 105 is performed by the following procedure. 
That is, with various kinds of control signals taken out from CPU100, while making it the 
operating state which can write in EPROM 105, the armature-voltage control circuit (VCXC) 106 
is operated, and predetermined word line voltage or predetermined data-line voltage is generated 
with the voltage impressed for usual operation of the write-in voltage or the microcomputer 
impressed from the outside, 

[0018] Next, CPU100 writes predetermined data in the predetermined address of EPROM105 
based on the data inputted through RAM (SRAM108, DRAM109)the data inputted into direct 
EPROM 105 from the exterior through I/O102, or at once. After the writing of the various data to 
EPROM 105 is completed, CPU100 terminates write-in operation of EPROM105, and operation of 
the armature-voltage control circuit 106. 



[0019] Next the writing and elimination operation of the above EEPROM 107 are explained. The 
writing and elimination operation of EEPROM107 generate predetermined word line voltage or 
predetermined data-line voltage with the voltage for usual operation of the write-in voltage, the 
elimination voltage, or the microcomputer which the armature-voltage control circuit 106 is 
operated and is impressed from the outside while they write in EEPROM106 or making them into 
the operating state in which ****** is possible with the various control signals taken out from 
CPU100. Next, CPU100 carries out writing of predetermined data, elimination, or rewriting of 
to the predetermined address of EEPROM107 based on the data inputted through SRAM108 or 
DRAM109 the data inputted into direct EEPROM107 from the exterior through I/O102, or at 
once. After the writing of the various data to this EEPROM107, elimination, or rewriting of data is 
completed, CPU100 terminates the writing or ****** operation of EEPROM107. 
[0020] The usual operation of the microcomputer of the form of this operation outputs the data 
to the I/0 102 she!! exterior, after performing predetermined processing to the various data 
inputted into 1/0102 based on various control signals, and the program and dictionary data which 
are memorized by EPROM105 and EEPROM107. The predetermined address is made to 
memorize each aforementioned data which is needed at the time of re-operation after data with 
required memorizing also at the time of power supply interception, i.e., power supply interception, 
in the various data inputted into 1/01 02, the data with which predetermined processing was 
performed, or the data in the register of CPU 100 here according to the operations sequence of 
EEPROMtO? mentioned above. You may make- it make^ E EP ROM 107 memo rize-the last data~afte*i 
performing the storage to this EEPROM 107, making EEPROM107 memorize the middle data for 
every processing in each place or completing predetermined processing. 

[0021] On the other hand, when unusual power supply interception occurs according to accident, 
the predetermined address is made to memorize the microcomputer of the form of this operation 
according to the operating procedure of EEPROM 107 which mentioned above the predetermined 
data in the various data which are needed when starting operation again, i.e., the various data 
inputted into I/0 102, the data with which predetermined processing was performed, or the data 
in the register of CPU100. Thus, the microcomputer of the form of this operation has the supply 
voltage backup circuit which supplies voltage required for the operation in order to operate 
EEPROM107 normally also at the time of power supply interception. Although especially this 
supply voltage backup circuit is not restricted, it consisted of capacity and a control circuit, 
could be constituted by the same semiconductor chip as the microcomputer of the form of this 
operation, and may be constituted on the electronic equipment which makes a power supply the 
same including the microcomputer of the form of this operation. 

[0022] Next, circuit operation of the above EPROM 105 is explained using drawing 1 and drawing 
3 . Drawing 3 is the representative circuit schematic having shown the outline composition of the 
circuit of EPROM 105 carried in the microcomputer of the form of this operation. 
[0023] a logic voltage system [ like supply voltage Vcc, 5V / for example, /, ] whose EPROM105 
of the microcomputer of the form of this operation is, and the write-in voltage Vpp or the write- 
in voltage Vpp — the armature-voltage control circuit 106 — a pressure up or about ten 
lowered the pressure of and obtained — it consists of high voltage VOX of V — writing in — 
business — the voltage system is used as the power supply of operation At the time of the 
usual read-out operation, it operates by the logic voltage system. 

[0024] The operation is controlled by the address signal which EPROM105 intervenes the 
address input terminal Xo, Xi and Yo, or Yj, and is supplied, the chip enable signal supplied 
through the control terminals CE. OE, and PGM, the output enable signal, and the program signal. 
These control signals are relayed by the control circuit in EPROM 105 which is not illustrated by 
control from CPU 100, or are formed. 

[0025] EPROM105 in the form of this operation performs read-out or write-in operation of a 
memory cell per 8 bits. Memory cell array M-ARY writes in electrically, and is constituted by two 
or more MISFETQEP1 eliminated by irradiation of ultraviolet rays or QEP4, two or more word 
lines containing a word line WO or W1, and two or more data lines containing the data line DO or 
D1. In memory celt array M-ARY. the drain of MISFETQEP1, QEP2, or QEP3 and QEP4 arranged 
at the same line is connected to the corresponding data lines DO and D1, respectively. X address 



signal and Y address signal which are supplied from CPU100 through an address terminal Xo, Xi 
and Yo, or Yj are inputted into the X address buffer XADB and the Y address buffer YADB. 
Address buffers XADB and YADB operate by the timing signal ce formed of a control circuit 
CONT, incorporate the address signal supplied from CPU 100, form the complementary address 
signal which consists of an internal address signal of it, an inphase, and an antiphase, and supply 
it to the X address decoder XDCR and the Y address decoder YDCR. 

[0026] The aforementioned X address decoder XDCR supplies the selection signal for choosing 
the word line of memory cell array M-ARY according to the complementary address signal 
supplied by the X address buffer XADB. The voltage level of the word line selection signal 
formed of the X address decoder XDCR is determined by the voltage VCX supplied from the 
armature-voltage control circuit 106. It is set as the supply voltage Vcc level which is a logic 
voltage system at the time of the usual read-out operation, and is set as the VCX level which is 
a voltage system for writing at the time of write-in operation. 

[0027] The Y address decoder YDCR forms the selection signal for choosing the data line of 
memory cell array M-ARY by the complementary address signal supplied by the address buffer 
YADB. The selection signal outputted from the Y address decoder YDCR is supplied to the gate 
electrode of MISFETY1 1, Y12. Y21, and Y22 of Y gate circuit YGATE. After selection of the data 
line performs 1st selection which consists of two or more data-line groups by M[SFETY11 and 
Y12 of Y gate circuit YGATAE. the 2nd selection which chooses the predetermined data line 
from the aforementioned data-line group- by MISFETY21-and-Y22 performs -it- having constitute d- 
Y gate circuit YGATE from two MISFET(s) connected in series here — every — the load- 
carrying capacity of MISFET can be reduced and high-speed read-out operation is attained 
Moreover, the voltage level of the data line in the usual read-out operation is set as level tower 
than the supply voltage Vcc level supplied to a word line, in order to prevent that MESFETQEP1 
or QEP4 is incorrect-written in during read-out It is still more specifically set as 20 or 40% of 
level of Vcc. At the time of write-in operation, it is set as the predetermined voltage 
corresponding to the VCX level which is a voltage system for writing. Moreover, each data lines 
DO and D1 are combined with the common data line CD. 

[0028] The data output circuit DOB is combined with a common data line through the sense 
amplifier circuit SA. Although especially a sense amplifier is not restricted, with the form of this 
operation, the sense amplifier circuit of a current mirror method is used. Moreover, the data 
output circuit DOB is combined with an input/output terminal DI 0 or ** DI 7. The data input 
circuit DIB consists of input buffers combined with the input/output terminals [ DI / DI and / 7 ] 
0. 

[0029] The data storage in EPROM105 is performed by whether threshold voltage of 
MISFETQEP1 used for a memory cell or QEP4 is made into comparatively high voltage (logic 
"0") by the writing by charge pouring to usual comparatively low voltage (logic "1") and a usual 
floating-gate electrode. 

[0030] Next, circuit operation of the above EEPROM 107 is explained using drawing 1 and 
drawing 4 . Drawing 4 is the representative circuit schematic having shown the outline 
composition of the circuit of EEPROM107 carried in the microcomputer of the form of this 
operation. 

[0031] a logic voltage system [ like supply voltage Vcc, 5V / for example, /, ] whose 
EEPROM107 which the microcomputer of the form of this operation carries is — writing in — or 
the elimination voltage Vpp or the armature-voltage control circuit 106 — voltage Vpp or 
****** Vcc — a pressure up or about ten lowered the pressure of and obtained — the writing 
of high level like V or the elimination voltage VCX system is used as the power supply of 
operation The usual read-out operation operates by the logic voltage system. The operation is 
controlled by various kinds of control signals which EEPROM107 is controlled by the memory 
control circuit in the address signal supplied through the address input terminal Xo, Xi and Yo, or 
Yi, and EEPROM107 which is not illustrated by control from CPU100, or are formed. 
[0032] Per 8 bits, it reads, and memory writes in EEPROM107 in the form of this operation, or it 
performs elimination operation. Memory array M-ARY is constituted by the switch MISFETQS1 
which controls operation of read-out of two or more memory MISFETQEEP1 or QEEP4 which 



performs writing and elimination electrically, and the aforementioned memory M[SFETQEEP1 or 
QEEP4, writing, and elimination or QS4, two or more word lines containing a word line WEO, WEI 
and WSO, or WS1, and two or more data lines containing the data line DO or D1, In memory array 
M-ARY, the memory MISFETQEEP1 and QEEP2 or the control gate electrode of QEEP3 and 
QEEP4 arranged at the same line is connected to the corresponding word line WEO or WEI, 
respectively. Switches MISFETQS1 and QS2 or the gate electrode of QS3 and QS4 is connected 
to corresponding word line WSO or corresponding WS1, respectively. The switches MISFETQS1 
and QS3 arranged at the same train or the drain of QS2 and QS4 is connected to the 
corresponding data line DO or D1, respectively. Moreover, a switch MISFETQS1 or the source of 
QS4 is connected to memory MISFETQEEP1 or QEEP4, and memory MISFETQEEP1 or the 
source of QEEP4 is grounded. 

[0033] X address signal and Y address signal which are supplied from CPU1Q0 through an 
address terminal Xo, Xi and Yo, or Yj are inputted into X and the Y address buffer XYADB. An 
address buffer XYADB operates according to the timing signal formed of a control circuit CONT, 
incorporates the address signal supplied from CPU100, forms the complementary address signal 
which consists of an internal address signal of it, an inphase, and an antiphase, and supplies it to 
the X address decoder XDCR and the Y address decoder YDCR. Moreover, the address buffer 
XYADB equips the interior with the latch circuit, and can store an address signal temporarily at a 
latch circuit, 

[0034] The X address decodenXDCR forms the selectiofv signal-foF choosing two kinds^ of word . 

lines of memory array M-ARY according to the complementary address signal supplied from an 
address buffer XYADB, 

[0035] The Y address decoder YDCR forms the selection signal for choosing the data line DO of 
memory array M-ARY, or D1 according to the complementary address signal supplied from an 
address buffer YADB. The selection signal taken out from the Y address decoder YDCR is 
supplied to Y gate circuit YGATE. Although especially Y gate circuit YGATE is not restricted, it 
is the same method as Y gate circuit YGATE of aforementioned drawing 3 . 
[0036] The data I/O circuit lOB is combined with the aforementioned data line and the 
input/output terminals [ DI / DI and / 7 ] 0. Moreover, the data I/O circuit lOB consists of a 
sense amplifier circuit, an input-output-buffer circuit, and a latch circuit for the temporary 
storage of input data. 

[0037] They are a thing for [ the ] writing in or performing the writing or elimination operation of 
a memory ceil MISFETQEEP1 or the information on QEEP4 based on elimination data while a 
data latch circuit and the program circuit DL are supplied from the input/output terminals [ DI / 
DI and / 7 ] 0, and are written in or store elimination data temporarily. 

[0038] When EEPROM107 of the microcomputer of the form of this operation is equipped with 
various latch circuits as mentioned above, it can write in or the incorrect writing or incorrect 
elimination at the time of elimination operation can be prevented. 

[0039] The memory MISFETQEEP1 or QEEP4 of the above EEPROM 107 is equipped with the 
floating-gate electrode, the tunnel insulator layer which can pass the tunnel current of the lower 
part and the semiconductor region under it so that it may mention later. And write-in operation 
means making memory MISFETQEEP1 or threshold voltage of QEEP4 lower than source voltage 
by emitting an electron from a floating-gate electrode, and elimination operation means making 
memory MISFETQEEP1 or the threshold of QEEP4 higher than source voltage by injecting an 
electron into a floating-gate electrode. Pouring of the electron in discharge and elimination of 
the electron in these writing is performed through a tunnel insulator layer. 
[0040] Next, circuit operation when writing in the information on the above EEPROM 107 is 
explained. 

[0041] First, while making it the operating state which can write in EEPROM107 with the various 
control signals taken out from CPU100, the address which writes in is stored temporarily at the 
latch circuit of an address buffer XYADB. Moreover, it writes in the latch circuit of a data latch 
circuit and the program circuit DL, and data are stored temporarily. Next, potential of the switch 
MISFETQS1 with which the memory MISFETQEEP1 or QEEP4 which writes in was combined, 
word line WSO of QS4, or WS1 is made into the high voltage which can be written in, and a 



4 



switch MISFETQSI or QS4 is made into operating state. At this time, all the word lines WEO 
combined with memory MISFETQEEP1 or QEEP4 or WE(s)1 are made into the low voltage of 
simultaneously OV. Then, the high voltage which can be written in the data line DO combined with 
the memory MISFETQEEP1 or QEEP4 which writes in through a switch MISFETQSI or QS4, or 
D1 is impressed. 

[0042] Since the potential of the semiconductor region of the lower part of the tunnel insulator 
layer prepared in the bottom of memory MISFETQEEP1 or the floating-gate electrode of QEEP4 
becomes higher than the potential currently impressed to the control gate electrode, the 
electron in the floating-gate electrode which has low potential from this control gate electrode 
further is emitted into the semiconductor region under it through the aforementioned tunnel 
insulator layer by the above circuit operation, and writing is made. 

[0043] Next, circuit operation for eliminating information is explained. Although not controlled by 
the form of this operation, elimination operation is performed for every word line. Elimination 
operation is first made into the operating state which can eliminate EEPROM107 with the various 
control signals taken out from CPU100, and sets word lines WEO and WE1, or WSO and WS1 as 
the low voltage level near grounding voltage. Although not restricted at this time, it is made to 
also set the voltage of the data lines DO and D1 as the low voltage level near grounding voltage. 
Next, let the word line WEO which should be eliminated, or WE1 be an eiiminable high voltage 
level among the word lines WEO and WEI combined with memory MISFETQEEP1 or QEEP4. [f 

th^ese things are performed, since the voltage" of memory M[SFETQEER1 or the-eontrol gate 

electrode of QEEP4 will become higher than the voltage of the semiconductor region under a 
tunnel insulator layer, the electron in the semiconductor region is poured in into a floating-gate 
electrode through a tunnel insulator layer, and elimination is made. 

[0044] Next, circuit operation for reading information is explained. Read-out operation chooses a 
specific memory cell out of two or more memory cells by changing into the state always near 
grounding voltage where it does not choose the word line WEO first combined with memory 
MISFETQEEP1 or QEEP4, or WEI, and choosing word line WSO or WS1 combined with a switch 
MISFETQSI or QS4, the data line DO, or Dl. 

[0045] Since a word line WEO or WEI has low potential as mentioned above when the electron is 
written in into the floating-gate electrode of the memory MISFET of this selected memory cell 
(either QEEP1 or QEEP4 and the following, only QEEP1 or QEEP4X the memory MISFETQEEP1 
or QEEP4 is un-flowing, and the logic "0" corresponding to this is read to the data line DO or Dl. 

[0046] On the other hand, when the electron is not poured in into the memory MISFETQEEP1 of 
the memory cell by which selection was carried out [ aforementioned X or the floating-gate 
electrode of QEEP4, the memory MISFETQEEP1 or QEEP4 will be in switch-on, and logic 'T' is 
read to the data line DO or Dl corresponding to this. 

[0047] Next, SRAM 108 and DRAM 109 with which the microcomputer shown in drawing 1 is 
equipped are described. 

[0048] The above SRAM 108 is used as a temporary storage circuit of the data which have the 
need of performing the data transfer between CPU100 or 1/01 02 at high speed, mainly in the 
data in the middle of the program and operation under execution. 

[0049] The memory cell of SRAM108 with which the microcomputer of the form of this operation 
is equipped consists of two P channels MISFET205,206 and four N channels 
M[SFET203,204,207,208, as shown in drawin g 2 . 

[0050] In addition, drawing 2 is the equal circuit of the memory cell of SRAM 108 with which the 
microcomputer of the form of 1 operation of this invention shown in drawing 1 is equipped. 
[0051] In addition, the memory cell of SRAM108 may consist of two resistance elements of high 
resistance, and four M[SFET(s). DRAM109 is used as a temporary storage circuit of the data 
which do not need to perform data transfer between CPU100 or 1/01 02 at high speed, and need 
mass memory mainly in the data in the middle of the program and operation under execution. 
The memory cell of DRAM109 of the form of this operation consists of a part by volume which 
accumulates a charge, and a switch MISFET which controls this. Thus, RAM of the 
microcomputer of the form of this operation consists of SRAM108 and DRAM109, and DRAM109 



is used for a data storage with a big capacity although it is not necessary using SRAM 108 to 
perform a data transfer to the data storage which needs high-speed data transfer although data 
capacity is a small amount at high speed. The above SRAM 108 operates as the so-called cache 
memory, and performs high-speed data transfer between CPUs 100. 

[0052] DRAM109 in the gestalt of this operation does not carry out impressing a low negative 
potential and operating it to a substrate 1. from the potential Vss used as the criteria of electric 
operation of a circuit, i.e.. grounding potential, OV [ for example, ]. This is because the property 
of MISFET which constitutes EPROM105 usually operated without making a substrate 1 into a 
negative potential, and EEPROM107 grade will change if a low negative potential is impressed to 
a substrate 1 from the grounding potential Vss as mentioned above. However, when the field 
where DRAM109 of a substrate 1 is constituted is electrically separated with the field where 
EPROM105 and MISFET of EEPROM107 grade others are constituted, the aforementioned 
negative potential is impressed to a substrate 1, and you may make it make it operate, that is, it 
mentions later ~ as — DRAM109, and other EEPROMs107 and EPROM105 grade — 
respectively separate P type — a well — a field — preparing — making — these P type — a 
well — you may make it separate between fields electrically 

[0053] Control of CPU100 performs refreshment operation of DRAM109. Moreover, the potential 
of the word line of DRAM 109 is set as potential higher than Vcc which is the voltage of a logic 
system, and is operated This voltage is generated in the armature-voltage control circuit 106. 

[0054] Next, the structure of Tach"MISFET"which "constitutes threr microcomputer of the gestart 

of this operation is explained using drawing 5 , drawing 6 , and drawing 7 . 

[0055] The cross section of MISFET which constitutes EEPROM107 which the microcomputer of 
drawing 1 equips with the cross section of MISFET which constitutes EPROM105 which the 
microcomputer of d rawing 1 equips with drawing 5 . and drawing 6 . and drawing 7 are the cross 
sections of MISFET which constitutes CPU100 with which the microcomputer of drawing 1 is 
equipped, and 1/01 02 grade. 

[0056] In d rawing 5 . Q1 is MISFET which constitutes the memory cell of EPROM105, and N 
channel MISFET from which Q2 constitutes circumference circuits, such as an address buffer of 
the above EPROM 105 and a decoder, and Q3 are P channel MISFET(s) which constitute 
circumference circuits, such as an address buffer of the above EPROM 105, and a decoder, 
MISFETQ1 which constitutes the memory cell of EPROM105 p- type of the principal plane 
section of the semiconductor substrate 1 which consists of p - type single crystal silicon — a 
well — it being prepared in a field 3 and with the 1st gate insulator layer 6 which consists of a 
thin silicon-oxide film For example, floating-gate electrode 7A which consists of a polycrystal 
silicon film, With 2nd gate insulator layer 8A which consists of a thin silicon-oxide film, for 
example, control gate electrode 9A which consists of a two-layer film which carried out the 
laminating of the tungsten silicide film (WSi2) on the polycrystal silicon frim, It consists of n- 
type-semiconductor field 1 1 A which accomplishes the portion by the side of the source and the 
channel field of a drain, and n+ type semiconductor-region 13A which accomplishes portions 
other than the aforementioned n-type-semiconductor field 1 1 A of the source and a drain. The 
thickness of the 1st gate insulator layer 6 is about 500A, and 2nd gate insulator layer 8A is 
about 350A. The aforementioned n-type-semiconductor field 11 A is for making a hot generation 
of carriers increase and raising an informational write-in property. In addition, control gate 
electrode 9 A is also a word line. The side of floating-gate electrode 7A. and the side and the 
upper surface of control gate electrode 9A are being worn by the thin silicon-oxide film 10. And 
the sidewall 12 which consists of a silicon-oxide film is formed in the flank of floating-gate 
electrode 7A and control gate electrode (WORD electrode) 9A. And it dissociates in the field 
insulator layer 4 which consists of a silicon-oxide film, and p type channel-stopper field 5 under 
it between memory cell 01 comrades in the direction in which the word line has extended. Data- 
line 16D has connected with n+ type semiconductor region 13 which accomplishes a part of drain 
at the time of read-out of information, the lower part of the things to which data-line 16D added 
for example, an aluminum film and aluminum for silicon, copper, PARAJUUMU, etc. to this as a 
principal component or these films — or it consists of a multilayer which prepared the silicide 
film (MoSi2, TaSi2, TiSi2, WSi2 grade) in the upper part 14 is formed by the silicon-oxide film . 



which is a passivation film of the 1st layer, for example, was formed by CVD, the FOSUFO 
silicate glass (PSG) film, the boron doped PSG (BPSG) film, the silicon-oxide films by the plasma 
CVD method, or these cascade screens. 15 — connection — it is a hole 17 is the passivation 
film of the 2nd layer and consists of a silicon-oxide film formed by the plasma GVD method, a 
spin-on glass film formed by the rotation applying method. N channel MISFETQ2 which 
constitutes the aforementioned circumference circuit consists of a gate insulator layer 6 and n+ 
type semiconductor-region 13B which accomplishes portions other than gate electrode 7B which 
consists of a polycrystal silicon film, n which accomplishes the source and channel field side of a 
drain - type semiconductor-region 11B, and the above n of the source and a drain - type 
semiconductor-region 118, Above n - type semiconductor-region 118 are for preventing that 
control the hot generation of carriers in the edge of a drain, and the electrical property of 
MISFETQ2 changes. The side and the upper surface of gate electrode 78 are being worn with 
the thin silicon-oxide film 10. n+ type semiconductor-region 138 by the side of a drain — 
connection — the wiring 16 which consists of an aluminum film through a hole 15 has connected 
And in order that this n+ type semiconductor region 13 may raise pressure-proofing of a drain, 
from the sidewail 12, it detaches only predetermined distance and is prepared, P channel 
MISFETQ3 which constitutes the aforementioned circumference circuit — n- type of the 
principal plane of the semiconductor substrate 1 — a well — it is prepared in the field 2 and it 
consists of a gate insulator layer 6 and p+ type semiconductor-region 13C which accomplishes 

portions other than^gate electrode 78- which consists of a polycrystal silicon film, p^ which 

accomplishes the portion by the side of the source and the channel of a drain - type 
semiconductor-region 110, and the above p of the source and a drain - type semiconductor- 
region 110 wiring 17 — connection — wiring 19 is connected through the hole 18 This wiring 19 
consists of the same material as the aforementioned wiring 17. In addition, although not 
illustrated, after wiring 19, the last passivation film which consists of a PSG film, a silicon nitride 
film by the plasma CVD method, etc. is prepared. 

[0057] Floating-gate electrode 7A of the aforementioned memory cell Q1, gate electrode 78 of 
N channel MISFETQ2, and gate electrode 78 of P channel MISFETQ3 consist of the same 
electric conduction film of the 1st layer. Gate electrode 9A of a memory cell Q2 consists of an 
electric conduction film of the 2nd layer. Moreover, thickness of each gate insulator layer 6 of a 
memory cell Q1, N channel MISFETQ2, and P channel MISFETQ3 is made the same. 
[0058] In draw ing 6 , N channel MISFET from which Q4 constitutes the memory MISFETQEEP1 
or QEEP4 in the memory cell of EEPROM107, N channel MISFET from which Q5 constitutes 
circumference circuits, such as an address buffer of the switch MISFETQS1 in the memory cell 
of the above EEPROM 107, QS4, or EEPROM107 and a decoder, and Q6 are P channel MISFET 
(s) which constitute the circumference circuit of EEPROM 107. 

[0059] The 1st gate insulator layer 6 which aforementioned N channel MISFETQ4 becomes from 
an about 500A thin silicon-oxide film, The insulator layer 21 which consists of a silicon-oxide film 
with a thickness of about 1000-2000A, The tunnel insulator layer 22 which consists of an about 
100A very thin silicon-oxide film. For example, floating-gate electrode 7C which consists of a 
polycrystal silicon film, It consists of 2nd gate insulator layer 80 which consists of an about 
350A thin silicon-oxide film, a word line and control gate electrode 90 currently formed in one, 
and a n-type-semiconductor field 20 used as the source and a drain. The thin silicon-oxide film 
10 is covered with the side of floating-gate electrode 70, the side of control gate electrode 
(word line) 9C, and the upper surface. An insulator layer 21 is for easing the electric field of the 
edge of floating-gate electrode 7C» and raising pressure-proofing. N channel MISFETQ5 for 
constituting Switch MISFET or the circumference circuit of the aforementioned memory cell 
consists of a gate insulator layer 6, an insulator layer 21, and gate electrode 78 which consists 
of a polycrystal silicon film and the n-type-semiconductor field 20 used as the source and a 
drain. The side and the upper surface of gate electrode 78 are being worn by the insulator layer 
10, the n-type-semiconductor field 20 used as the drain of this N channel MISFETQ5 — 
connection — wiring 16D is connected through the hole 15 Wiring 16D is the data line in a 
memory cell, and is signal wiring which inherits between MISFET in a circumference circuit. P 
channel MISFETQ6 which constitutes the aforementioned circumference circuit consists of p+ 



type semiconductor-region 13C which accompiishes portions other than the gate insulator layer 
6, gate electrode 7B, p that accomplishes the portion by the side of the source and the channel 
field of a drain - type semiconductor-region 11C, and the above p of the source and a drain - 
type semiconductor-region 1 1C. The insulator layer 10 is wearing the side and the upper surface 
of gate electrode 7B. p-*- type semiconductor-region 13C which accomplishes a part of source 
field — connection — wiring 16 is connected through the hole 15 And in order that this p+ type 
semiconductor-region 13C may raise pressure-proofing of a source field, from the sidewall 12, it 
detaches only predetermined distance and is prepared. 

[0060] In addition, the wiring 19 which consists of an aluminum film of the 2nd layer has covered 
the N channel M[SFETQ5 top which accomplishes N channel MISFETQ4 and switching device of 
a memory cell. That is, all memory cell array fields are covered with wiring 19. This is for 
preventing that the data memorized by EEPROM107 will be eliminated by the ultraviolet rays, 
when irradiating ultraviolet rays and eliminating the data memorized by EPROM105. 
[0061] [n addition, floating-gate electrode 7C of a storage element Q4 and gate electrode 7B of 
MISFETQ5 and Q6 are formed by the same electric conduction film of the 1st layer as floating- 
gate electrode 7A of the memory cell Q1 of the above EPROM 105, and gate electrode 78 of 
MISFETQ2 and Q3. Control gate electrode 90 of the memory MISFETQ4 of EEPROM107 
consists of the same electric conduction film of the 2nd layer as control gate electrode 9A of 
EPROM105. 

[0062] In drawing 7 rN channel- MISFET- for a7- constituting GPWOOrN channel MISFET-from 

which Q8 constitutes I/0 102 and SI (serial interface)! 03, and Q9 are P channel MISFET(s) for 
constituting CPU100. Aforementioned N channel MISFETQ7 consists of n+ type semiconductor- 
region 13B which accomplishes portions other than gate insulator layer 8D which consists of an 
about 250A thin silicon-oxide film, gate electrode 9D, n which accomplishes the portion by the 
side of the source and the channel field of a drain - type semiconductor-region 118, and the 
above n of the source and a drain - type semiconductor-region 11B. Aforementioned N channel 
MISFETQ8 consists of n+ type semiconductor-region 13B which accomplishes portions other 
than gate insulator layer 8D, gate electrode 9D, n-type-semiconductor field 11 A that 
accomplishes the portion by the side of the source and the channel field of a drain, and the 
aforementioned n-type~semiconductor field 11 A of the source and a drain. N-type- 
semiconductor field 11A is for preventing destroying MISFETQ8, when the unusual high voltage 
is impressed to a drain field. Aforementioned P channel MISFETQ9 consists of p+ type 
semiconductor-region 130 which accomplishes portions other than gate insulator layer 8D, gate 
electrode 9D, p that accomplishes the portion by the side of the source and the channel field of 
a drain - type semiconductor-region 110, and the above p of the source and a drain - type 
semiconductor-region 110. 

[0063] In addition, each gate electrode 9D of MISFETQ7, Q8, and Q9 consists of the same 
electric conduction film of the 2nd layer as control gate electrode 9A of the above EPROM 105, 
and control gate electrode 90 of EEPROM107. 

[0064] Moreover, N channel MISFET and P channel MISFET which constitute the memory cell of 
SRAM 108 shown in drawing 2 have the same structure as N channel MISFETQ7 and P channel 
MISFETQ9 which constitute OPU (Boolean part)100 shown in drawing 7 . 
[0065] Next, each manufacture method of the above MISFETQ1, Q2, Q3, Q4, Q5, Q6, Q7, Q8. 
and Q9 is explained using drawing 5 , drawing 6 , drawing 7 or drawing 56 , drawing 57 , and 
drawing 58 . 

[0066] Drawing 5 , drawing 6 , drawing 7 or drawing 56 , drawing 57 , and drawing 58 It is a cross 
section in the manufacturing process of MISFET which constitutes EPROM 105, EEPROM107, 
and the OPU100 grade of the microcomputer of the form of 1 operation of this invention. The 
cross section of the field in which MISFET from which drawing 5 or drawing 56 constitutes the 
memory cell and its circumference circuit of EPROM 105 is prepared, It is the cross section of 
the field in which MISFET from which the cross section, d rawing 7 , or drawing 58 of the field in 
which MISFET from which drawing 6 or drawing 57 constitutes the memory cell and its 
circumference circuit of EEPROM107 is prepared constitutes OPU100 and I/O102 is prepared. 
[0067] In addition, since P channel MISFET and N channel MISFET which constitute the memory 



cell of SRAM shown in drawing 2 are formed by the same manufacture method as N channel 
MISFETQ7 and P channel MISFETQ9 which constitute Boolean part shown in drawing 7 , they 
omit explanation. 

[0068] the manufacture method of MESFET which constitutes EPROM105, EEPROM107, 
CPU10G, and 1/01 02 of the microcomputer of the gestalt of this operation is shown in drawing 8 
or drawing 1Q — as — each predetermined field of the principal plane section of the p - type 
semiconductor substrate (chip) 1 — an ion implantation and annealing — carrying out — n- type 

— a well — a field 2 or p- type — a well — a field 3 is formed 50 is the thin silicon-oxide film 
used as a buffer film, when performing the aforementioned ion implantation. 

[0069] next, it is shown in drawing 11 or drawing 13 — as — well-known technology — using — 
n- type — a well — a field 2 and p- type — a well — each predetermined field of a field 3 — 
oxidizing thermally — the field insulator layer 4 — forming — moreover, p- type — a well — p 
channel-stopper field 5 is formed in a field 3 51 is the silicon nitride film used as a mask of 
thermal oxidation, when forming the field insulator layer 4. next, the silicon-oxide film 50 which 
removed the silicon nitride film 51 and was further used as a ground film — removing — n- type 

— a well — a field 2 and p- type — a well — after exposing the portion which is not covered by 
the field insulator layer 4 of a field 3, the exposed front face is again oxidized thermafly. and as 
shown in drawing 14 or drawing 16 , the gate insulator layer 6 is formed 

[0070] next — as the mask of the ion implantation when forming the n-type-semiconductor field 

— 20-used as the-memory cell of EEPROM107 showr> in drawing 45 and the source of M channel 

MISFET of the circumference circuit, and a drain — n- type — a well — a field 2 and p- type — 
a well — the resist film 52 is formed on a field 3 Next, n type impurity, for example, arsenic (As) 
ion, is introduced about two 1014 - 1016 atoms/cm, and the n-type-semiconductor field 20 is 
formed. Then, the resist film 52 is removed. 

[0071] Next, as shown in drawing 17 or drawing 19 , it oxidizes thermally and an insulator layer 
(Si02) 21 is formed in the upper part of the aforementioned n-type-semiconductor field 20. 
Since an insulator layer 21 has the n-type-semiconductor field 20 of a high concentration layer 
in the lower part, a thick insulator layer is obtained. At this time, the thickness of the gate 
insulator layer 6 sets up the aforementioned oxidization thickness so that it may become about 
500A. The thickness of an insulator layer 21 is about 1000-2G00A. Or after removing the 
aforementioned gate insulator layer 6, you may form simultaneously an about 500A gate insulator 
layer and the insulator layer of the upper part of the about 1000-2000A n-type-semiconductor 
field 20 by one thermal oxidation. Next, in order to ********** the insulator layer 21 of a portion 
in which the tunnel insulator layer 22 of the memory MISFETQ4 of EEPROM107 is formed, as 
shown in drawing 20 or drawing 22 , the resist film 54 as a mask is formed. 
[0072] Next, as shown in drawing 21 , the portion in which the tunnel insulator layer 22 of an 
insulator layer 21 is formed is **********ed, and the front face of the n-type-semiconductor 
field 20 is exposed. Then, the resist film 54 is removed. Next, the front face of the n-type- 
semiconductor field 20 exposed by having removed the insulator layer 21 at the previous 
process is oxidized thermally, and the tunnel insulator layer 22 which consists of a silicon-oxide 
film is formed. The thickness of the tunnel insulator layer 22 is about 100A, 
[0073] Next Floating-gate electrode 7A of the memory cell Q1 of EPROM105, In order to form 
gate electrode 7B of MISFETQ5 of the switch MISFET of gate electrode 7B of MISFETQ2 and 
Q3 of a circumference circuit and floating-gate electrode 7C of the memory MISFETQ4 of the 
memory cell of EEPROM107, and the aforementioned memory cell, and a circumference circuit it 
is shown in drawing 23 or drawing 25 — as — for example, CVD — n- type — a well — a field 2 
and p- type — a well — the polycrystal silicon film 7 is formed in the upper part of a field 3 n 
type impurity, for example, Lynn (P), is introduced into this polycrystal silicon film 7 with thermal 
diffusion, an ion implantation, etc., and low resistance-ization is attained. 
[0074] next, it is shown in dr awin g 26 or drawing 28 — as — the aforementioned polycrystal 
silicon film 7 — patterning — carrying out — the gate electrode 7 of floating-gate electrode 7A 
of the memory cell Q1 of EPROM105, and a circumference circuit — the floating-gate electrode 
7 of the memory MISFETQ4 of B and EEPROM107 — gate electrode 7B of MISFETQ5 and Q6 of 
the switch MISFET of the memory cell of C and EEPROM107 and a circumference circuit is 



formed, respectively Since the gate electrode of MISFETQ7, Q8, and Q9 which constitute 
CPU100 and I/O102 is formed by the electric conduction film of the 2nd layer formed behind, in 
the field for forming these [ MISFETQ7-Q9 ], the polycrystal silicon film 7 of the 1st layer will be 
removed, and it does not remain. 

[0075] Here, floating-gate electrode 7A of the memory cell Q1 of EPROM105 shown in drawing 
26 is the pattern which extends for a long time in the direction in which the data line extends, 
without being divided into every floating-gate electrode 7of each memory cell A. However, it is 
the pattern separated to every floating-gate electrode 7of memory cell which adjoins in direction 
in which word tine extends A, This is for performing 2nd patterning to floating-gate electrode 7A 
which has extended for a long time in the direction in which the aforementioned data line has 
extended, and making it a predetermined pattern, when forming control gate electrode (word line) 
9A on this behind. 

[0076] On the other hand, floating-gate electrode 7C of the memory MISFETQ4 of the memory 
cell of EEPROM107 is the pattern separated for each memory cell of every. Next, as shown in 
drawing 29 or drawing 31 , the front face of floating-gate electrode 7A of EPROM105 and 
floating-gate electrode 7C of EEPROM107 is oxidized thermally, and the 2nd gate insulator 
layers 8A and 8C are formed. When forming these 2nd gate insulator layers 8A and 8C, the front 
face of other gate electrode 7B is also oxidized thermally, and the thin silicon-oxide film 8 is 
formed. Next, after covering portions other than CPU100 field and 1/01 02 field by the resist film 
-55, it **********s and the thin silicon-oxide film (gate insabtor teyer) 6 currently" formelJ ? 
CPU 100 field and I/0 102 field is removed 

[0077] Next, as shown in drawing 32 or drawing 34 , CPU 100 field and I/0 102 field which 
exposed the silicon-oxide film 6 by having **********ed previously are oxidized thermally, and 
gate insulator layer 8D of MISFET for constituting CPU100 and 1/01 02 is formed. When forming 
this gate insulator layer 8D, the front face of each floating-gate electrode 7A and 7C and gate 
electrode 7B oxidizes, and the thickness of the 2nd gate insulator layers 8A and 8C and the 
silicon-oxide film 8 increases. 

[0078] It is made for the thickness of the 2nd gate insulator layers 8A and 8C to become about 
350A finally here. Moreover, thickness of gate insulator layer 8D is made into the thickness 
optimal for MISFETQ7-Q9 which constitute CPU100 and I/O102. In addition, since gate insulator 
layer 8D of MISFET which constitutes the gate insulator layer 6, and CPU100 and 1/01 02 of 
MISFET which constitutes the memory cells and those circumference circuits of EPROM105 or 
EEPROM107 is made into the value optimal for these MISFET(s) and the direction of the gate 
insulator layer 6 is formed thickly, the direction of gate insulator layer 8D may be formed thickly. 
Moreover, the gate insulator layer 6 and gate insulator layer 8D may be formed in the same 
thickness. 

[0079] After forming the aforementioned gate insulator layer 8D, the electric conduction film 9 of 
the 2nd layer is formed the whole surface on a semiconductor chip 1. This electric conduction 
film 9 consists of a two-layer film which formed the polycrystal silicon film by CVD and carried 
out the laminating of the silicide film by the spatter further on this, n type impurity, for example, 
Lynn (P), is put into the aforementioned polycrystal silicon film by the ion implantation or thermal 
diffusion, and low resistance-ization is attained. 

[0080] Next, as shown in dravying 35 or drawing 36 , patterning of the electric conduction film 9 
is carried out for the resist film 72 to a mask, and control gate electrode (word line) 90 of the 
memory MISFETQ4 of EEPROM107 and gate electrode 9D of MISFETQ7, Q8, and 09 are 

[0081] Next, as shown in drawing 38 or drawing 40 , the resist film 73 is formed. Floating-gate 
electrode 7A divided for each memory cell of every in this state also in the direction in which the 
data line extends as it **********ed and control gate electrode 9A of the memory cell Q1 of 
EPROM105, 2nd gate insulator layer 8A, and floating-gate electrode 7A were shown in drawin g 
41 or drawing 43 is formed. The resist film 73 is removed after this. 

[0082] Next, as shown in drawing 44 or d rawing 46 , the front face of each control gate electrode 
(word line) 9A and 9D of EPROM105 and EEPROM107 is oxidized thermally, and the thin silicon- 
oxide film 10 is formed. At this time, the front face of other gate electrodes 7B and 9D of 



MISFETQ2, Q3, Q5, Q6, Q7, Q8, and Q9 also oxidizes, and the silicon-oxide film 10 is formed, the 
resist film 56 which carried out opening of the portions of the field of the memory cell Q1 of 
EPROM105, and the field of MISFETQ8 of I/0 102 — forming — an ion implantation — p- type - 
~ a well — n type impurity (As), for example, an arsenic, is introduced to a field 3, and n-type- 
semiconductor f?eld 1 1 A which becomes a part [ the source of a memory cell Q1 and N channel 
MISFETQ8 and a drain ] is formed The dose of the impurity ion introduced at this time is 1015 
atoms/cm2. 

[0083] Then, the resist film 56 is removed, and as shown in drawing 47 or drawi n g 49 , the resist 
film 57 which carried out opening of the field in which N channel MISFETQ2 for constituting the 
circumference circuit of EPROM105 is formed, and the field in which N channel MISFETQ7 for 
constituting CPU100 is formed is formed. And n type impurity, for example, Lynn (P), is 
introduced with an ion implantation, and n which becomes a part [ the source of aforementioned 
N channels MISFETQ2 and Q7 and a drain ] - type semiconductor-region 1 1B are formed. The 
dose of the impurity ion introduced at this time is 1013 atoms/cm2. Then, the resist film 57 is 
removed. 

[0084] Next, as shown in drawing 50 or drawing 52 , the resist film 58 which carried out opening 
of the field in which P channels MISFETQ3 and Q6 for constituting each circumference circuit of 
EPROM105 and EEPROM107 are formed, and the field in which P channel MISFETQ9 for 
constituting CPU100 is formed is formed. And p type impurity (B). for example, boron, is 
- introduced with an ion implantation, and p which becomes- a part E the source of aforementroned- 
P channels MISFETQ3, Q6 and Q9 and a drain ] -type semiconductor-region 11C are formed. 
The dose of the impurity ion at this time is about two 1013 atoms/cm. Then, the resist film 58 is 
removed. 

[0085] Next, as shown in drawing 53 or drawing 55 , the sidewall 12 which consists of a silicon- 
oxide film using CVD and reactive ion etching is formed in the flank of each gate electrode 7A, 
9A, 7B, 7C, 9C, and 9D. Next, the field in which N channel MISFET for constituting the memory 
cells and those circumference circuits of P channels MISFETQ3, Q9, and EEPROM107 is 
prepared is covered by the resist film 59. Moreover, in order to raise pressure-proofing of the 
drain of N channel MISFETQ2 of the circumference circuit of EPROM105, in order that only a 
predetermined distance may separate the high concentration portion of that from a sidewall 1 2 
and the field insulator layer 4, the resist film 59 is formed. And n type impurity (As), for example, 
an arsenic, is introduced with an ion implantation, and n+ type semiconductor regions 13A and 
13B are formed. Then» the resist film 59 is removed. 

[0086] Next, as shown in draw ing 56 or drawin g 58 , in order to cover each N channel MISFETQ1, 
Q2, Q4. Q5, Q7, and Q8 top by the resist film 60 and to raise pressure-proofing of the drain of P 
channel MISFETQ6 of the circumference circuit of EEPROM107, in order that only a 
predetermined distance may separate the high-concentration portion from a sidewall 12 and the 
field insulator layer 4, the resist film 60 is formed. And p type impurity (B), for example, boron, is 
introduced with an ion implantation, and each p-*- type semiconductor region 13 is formed. Then, 
the resist film 60 is removed. Then, as shown in drawing 5 or drawing 7 , the passivation film 14 
is formed using the silicon-oxide film by CVD, a PSG film, the silicon-oxide films by the BPSG 
film spatter, or these cascade screens. 

[0087] next, the passivation film 14 — alternative — removing — connection — a hole 15 — 
forming — next — connection — in order to ease the level difference of the portion of a hole 
15, it anneals at the temperature of about 900 degrees C, and the glass flow of the passivation 
film 14 is performed Next, on the passivation film 14, after forming an aluminum film and the 
aluminum containing alloy film which added aluminum for silicon, copper or palladium, etc. to this 
as a principal component by the spatter, CVD, or the vacuum deposition or forming a silicide film 
(MoSi2, TaSi2, TiSi2, WSi2) in the upper part of these films further, patterning of these films is 
carried out and wiring 16 and data-line 16D are formed. In addition, before the aforementioned 
silicide film forms the aforementioned aluminum film or an aluminum containing alloy film, it is 
formed on the passivation film 14, and you may make it form the aforementioned aluminum film 
etc. on this. After forming Wiring 16 and 16D, the laminating of the silicon-oxide film by plasma 
CVD, the spin-on glass film by the rotation applying method, and the silicon-oxide film by plasma 



CVD is carried out in order of a lower shell, and the passivation film 17 is formed, next the 
passivation film 17 — alternative — removing — connection — a hole 18 is formed connection - 
- since a hole 18 has the wiring layers 16 and 16D which become the lower part from the low 
aluminum film of the melting point etc. and it cannot make a level difference ease by the glass 
flow, it **********s, for example to the half grade of the thickness of the passivation film 1 7 by 
isotropic etching, such as wet etching, first and, next. **********s and forms the half remaining 
by the dry etching of an anisotropy Next, wiring 19 is formed by the method of having formed the 
aforementioned wiring 16 and 16D on the passivation film 17. Next although not illustrated, a 
PSG film and a silicon nitride film are formed as final passivation. 

[0088] In addition, gate insulator layer 8D of MISFETQ8 for constituting MISFETQ7, Q9, and 
I/0 102 for constituting CPU 100. as shown in drawing 29 or drawing 31 , drawing 32 , or drawing 
34 Although it **********ed, the thin siiicon-oxide film 6 currently previously formed in the field 
of the above MISFETQ7. Q8, and Q9 was removed and it formed at the thermal oxidation 
process of exclusive use after this after first forming 2nd gate insulator layer 8A of EPROM105, 
and 2nd gate insulator layer 8C of EEPROM107 Before forming 2nd gate insulator layer 8A of the 
above EPROM 105. and 2nd gate insulator layer 8C of EEPROM107, the thin silicon-oxide film 6 
of the field of MISFETQ7. Q8, and Q9 is **********ed. Then, when forming the 2nd gate 
insulator layers 8A and 8C of the above EPROM and EEPROM107, MISFETQ7. Q8, and Q9 field 
are oxidized simultaneously, and you may make it form gate insulator layer 8D. 

[0089] Moreover, although the manufacture method- of the gestalt this-operation, forms 

simultaneously the 1st gate insulator layer 6 of the memory cell Q1 of EPROM105 shown in 
drawing 14 or dr awing 16 , and the 1st gate insulator layer 6 of the memory MISFETQ4 of the 
memory cell of EEPROM107. you may make it change some of those thickness, as it forms these 
at a respectively separate process. 

[0090] Next, the manufacture method of the memory cell of DRAM formed in the microcomputer 
of the gestalt of this operation shown in d rawin g 1 is explained. 

[0091] Drawing 59 or drawing 62 is a cross section in the manufacturing process of the memory 
cell of DRAM prepared in the microcomputer of the gestalt of this operation shown in drawing 1 . 

[0092] First the cross-section structure of the memory cell of Above RAM is explained using 
drawing 59 . it is shown in drawing 59 — as — the memory cell of DRAM — p- type — a well — 
it is prepared in the field 3 And Q is the switch MISFET of a memory cell and C is the 
capacitative element of a memory cell. Gate insulator layer 8D which Switch MISFETQ becomes 
from a silicon-oxide film, For example, gate electrode (word line) 9D which consists of a two- 
layer film which carried out the laminating of the silicide film (MoSi2, TaSi2, TiSi2, WSi2X and 
constituted it on the polycrystal silicon film, It consists of n+ type semiconductor-region 13B 
which accomplishes portions other than the above n of n which accomplishes the portion by the 
side of the source and the channel field of a drain - type semiconductor-region 1 1B* the source, 
and a drain - type semiconductor-region 11B. The aforementioned capacitative element C 
consists of a n -type -semi conductor field 20 used as one electrode, a dielectric film 22 which 
consists of a thin silicon-oxide film, and electric conduction plate 7E which is the electrode of 
different another side from the above, for example, consists of a polycrystal silicon film. The 
insulator layer 21 which consists of a silicon-oxide film thicker than a dielectric film 22 is formed 
in the edge by the side of the switch MISFETQ of electric conduction plate 7E, and the electric 
field of the edge of electric conduction plate 7E are eased. The insulator layer 23 which consists 
of a silicon-oxide film is formed in the front face of electric conduction plate 7E. 16D is the data 
line and is connected to n+ type semiconductor-region 13B of the drain at the time of read-out 
of information. 

[0093] Next, the manufacture method of the memory cell Above DRAM is explained using 
drawing 6 0 or drawing 62 . it is shown in drawing 60 — as — the principal plane of the p - type 
semiconductor substrate 1 — p- type — a well — after forming a field 3, the field insulator layer 
4, and p type channel-stopper field 5, the silicon-oxide film 6 whose thickness is about 500A is 
formed in the memory cell field of DRAM at the process ( drawing 14 or draw ing 16 ) which 
forms the gate insulator layer 6 of the memory cells Q1, Q4, and Q5 of EPROM 105 or 



EEPROM107 However, this silicon-oxide film 6 is not used as a gate insulator layer of Switch 
MISFETQ, At this time, the n-type-semiconductor field 20 shown in drawi n g 60 and insulator 
layers 21 and 22 are not formed. Then, the n~type-semiconductor field 20 which is one 
of capacitative element C is formed at the process which forms the n-type-semiconductor field 
20 which are the source of the memory cells Q4 and Q5 of EEPROM107, and a drain. 
[0094] Next, an insulator layer 21 is formed in the field in which capacitative element C is formed 
at the process ( dra wing 17 or drawi ng 19 ) which forms the insulator layer 21 of the memory cell 
of EEPROM107. At this time, the field in which a dielectric film 22 is formed also serves as an 
insulator layer 21. The thickness of an insulator layer 21 is about 1000-2000A. Next, the 
insulator layer 21 of a portion in which the dielectric film 22 of capacitative element C is formed 
is alternatively removed at the process ( d rawin g 20 or dr awing 2 2 ) which **********s the 
insulator layer 21 of a portion in which the tunnel insulator layer 22 of EEPROM107 is formed. 
Next the dielectric film 22 of capacitative element C is formed at the process which forms the 
tunnel insulator layer 22 of EEPROM107. Next, at the floating^gate electrodes 7A and 7C and 
the process ( drawin g 23 or drawing 28 ) which forms gate electrode 7B of MISFETQ2, Q3, and 
Q6 of a circumference circuit respectively of EPROM105 and EEPROM107, as shown in drawing 
61 , plate electrode 7E of capacitative element C is formed. Next the insulator layer 23 which 
oxidizes thermally the front face of electric conduction plate 7E, and consists of a silicon-oxide 
film is formed. In addition, an insulator layer 23 may be formed by the silicon-oxide film by CVD, 
~ or may consist of laminatings of the silicon-oxide film by thermal oxidationi and -the silieon^oxide- 
film by CVD. When forming the aforementioned insulator layer 23, the field in which Switch 
MISFETQ is formed, CPU100, 1/O102, and the silicon-oxide film 6 of the field in which MESFET 
which constitutes the circumference circuit of EPROM105 and EEPROM107 is prepared turn 
into the thick insulator layer 74 of thickness. Moreover, the thick insulator layer 23 is formed in 
the floating-gate electrode of the memory cells Q1 and Q4 of EPROM105 or EEPROM107, and 
the front face of gate electrode 7B of those circumference circuits. Then, after forming an 
insulator layer 23 in the front face of the aforementioned electric conduction plate 7E, the 
portion of the capacitative element C of DRAM 109 is covered by the resist film. The field in 
which Switch MESFETQ is formed, CPU100, 1/01 02, and the thick insulator layer 74 of the field 
in which MISFET which constitutes the circumference circuit of EPROM105 and EEPROM107 is 
prepared, It **********s and the thick insulator layer 23 formed in the floating^gate electrode 
of the memory cells Q1 and Q4 of EPROM105 or EEPROM107 and the front face of gate 
electrode 7B of those circumference circuits is removed. And after removing the aforementioned 
resist film, the front face of the floating-gate electrodes 7 A and 7C of EPROM105 and 
EEPROM107 is oxidized thermally, and the 2nd gate insulator layers 8A and 8C are formed. 
[0095] Next, as shown in drawing 62 , gate insulator layer 8D which consists of a silicon-oxide 
film is formed in the field in which Switch MISFETQ is formed at the process ( drawing 3 2 or 
drawing 34 ) which forms gate insulator layer 8D in the field of CPU100 or 1/01 02. In addition, 
you may make it form this gate insulator layer 8D simultaneously with the process which forms 
the 2nd gate insulator layers 8A and 8G of the front face of the floating-gate electrodes 7A and 
70 of EPROM105 and EEPROM107. Next gate electrode 9D of Switch MISFETQ is formed at 
the process ( dra wing 32 or draw ing 43 ) which forms gate electrode 9D of the control gate 
electrodes 9A and 90 of EPROM105 and EEPROM107, CPU100, and 1/01 02 field. Next when 
forming an insulator layer 10 in the front face of the control gate electrodes 9A and 90 of 
EPROM105 and EEPROM107, an insulator layer 10 is formed in the front face of the 
aforementioned gate electrode 9D of Switch MISFETQ. Then, the sidewall 12 which consists of a 
silicon-oxide film is formed. Next n which accomplishes the source [ of Switch MISFETQ ] and 
channel side of a drain - type semiconductor-region 118 are formed at the process ( drawing 47 
or drawing 49 ) which forms n of N channel MISFETQ2 of the circumference circuit of 
EPROM105, and N channel MISFETQ7 of CPU100 field - type semiconductor-region 118. Next 
n+ type semiconductor-region 138 of the source of Switch MISFETQ and a drain is formed at 
the process ( drawing 53 or drawing 55 ) which forms n+ type semiconductor regions 13A and 
138 which are the source of the memory cells Q1 and Q4 of EPROM105 and EEPROM107, and 
N channels MISFETQ7 and Q8 of MISFETQ2, Q5. CPU100, and 1/0102 field of those 



circumference circuits, and a part of drain, then, the passivation film 14 and connection — a hole 
15, data-iine 16D, the passivation film 17, wiring 19, and the final passivation film that is not 
illustrated are formed 

[0096] As mentioned above, as explained, DRAM109 can be formed at the process which forms 
EPROM105 and EEPROM107. 

[0097] Next, the structure of the capacitative element in the operational amplifier with which the 
microcomputer shown in drawing 1 is equipped, an analog-to-digttal converter, and a digital to 
analog converter, and a resistance element is explained. This resistance element and 
capacitative element are used when a microcomputer processes an analog quantity. 
[0098] Drawing 63 is a cross section of capacitative element and a resistance element with 
which the operational amplifier in the microcomputer which drawing 1 showed, the analog-to- 
digital converter, and the digital to analog converter are equipped. 

[0099] In drawing 63 , the resistance element and C which are used when R processes an analog 
quantity are capacitative element used when processing an analog quantity. 

[0100] The aforementioned resistance element R consists of resistive-layer 7G which consist of 
a conductor of the 1st layer on the field insulator layer 4 (polycrystal silicon film), and end- 
connection child 7H which were prepared in the ends. An impurity is poured into high 
concentration and end-connection child 7H have come to be able to do the wiring 16 and the 
ohmic contact which consist of aluminum etc. Moreover, the wiring 1 6 with which the fixed 

potential Vcc orVss is impressed is-formed in- the- upper part of resistive-layer- 7 G.-r>^ typ^^^ a 

well — the potential of a field 2 is being fixed to Vcc or Vss the 1st which the aforementioned 
capacitative element C becomes from the polycrystal silicon film of the 1st layer on the field 
insulator layer 4 — electrode 7F and the 1st — dielectric-film 8F of the front face of electrode 
7F, and the 1st — the 2nd which consists of an electric conduction film of the 2nd layer 
prepared in piles on electrode 7F — it consists of electrode 9F The electric conduction film of 
the 2nd aforementioned layer consists of a two-layer film which carried out the laminating of the 
silicide film (MoSi2, TaSi2, TiSi2, WSi2) on for example, the polycrystal silicon film, the 1st — 
electrode 7F and the 2nd — an impurity is poured into high concentration and, as for electrode 
9F, low resistance-ization is made and the 1st — electrode 7F and the 2nd — electrode 9F 
were alike, respectively and wiring 16 has connected 

[0101] Next, the formation method of the aforementioned resistance element R and capacitative 
element C is explained. Drawing 64 or drawing 66 is a cross section in the manufacturing process 
of the resistance element shown in drawing 63 , and capacitative element. 
[0102] The formation method of the aforementioned resistance element R and capacitative 
element C forms the polycrystal silicon film 7 of the 1st layer by CVD on the field insulator layer 
4, as shown in drawing 64 . The impurity for the reduction in resistance is not introduced into the 
polycrystal silicon film 7 at this time. Next, as a buffer film when introducing an impurity into the 
polycrystal silicon film 7 with an ion implantation, the front face of the polycrystal silicon film 7 is 
oxidized thermally, and the silicon-oxide film 61 is formed. Next, one or more kinds in Lynn (P), 
boron (B), or an arsenic (As) are poured into the polycrystal silicon film 7 about two 1012 - 1016 
atoms/cm with an ion implantation. In addition, in performing this ion implantation by thermal 
diffusion, it removes the silicon-oxide film 61 of the front face of the polycrystal silicon film 7. 
Next, the impurity pouring mask 62 is formed in the upper part of the predetermined field used 
as resistive-layer 7G. What is necessary is just to form this impurity pouring mask 62 by the 
silicon-oxide film by CVD that what is necessary is just to form by the resist film when an ion 
implantation performs impurity pouring performed after this, when carrying out by thermal 
diffusion. The polycrystal silicon film 7 And the floating-gate electrodes 7A and 7C of the 
memory cells Q1 and Q4 of EPROM105 and EEPROM107, as gate electrode 7B of MISFETQ2, 
Q3, Q5, and Q6 of those circumference circuits — using it — moreover, end-connection child 
7H of a resistance element R and the 1st of capacitative element 0, since it is used as electrode 
7F After forming the aforementioned impurity pouring mask 62, 2nd impurity pouring is performed 
and low resistance-ization of the polycrystal silicon film 7 is attained. In addition, thermal 
diffusion is performed, after removing the insulator layer 61 of the portion which is not covered 
with the impurity pouring mask 62 and exposing the polycrystal silicon film 7, in pouring in the 



2nd aforementioned impurity by thermal diffusion. 

[0103] next, it is shown in drawing 65 — as — the resist film 63 — using — the polycrystal 
silicon film 7 — patterning — carrying out — resistive-layer 7G, end-connecti.on child 7H, and 
the 1st of capacitative element C — electrode 7F are formed At this time, gate electrode 7of 
MISFETQ2, Q3, Q5, and Q6 B of the floating-gate electrodes 7A and 7C of the memory cells Q1 
and Q4 of EPROM105 and EEPROM107 and those circumference circuits is also formed, next 
the same process as aforementioned drawing 29 , drawing 30 , drawing 31 or drawing 44 , drawing 
45 , and drawing 46 shows to drawing 66 — as — dielectric-^film 8F of capacitative element C, 
and the 2nd — electrode 9F, a resistance element R, and capacitative element C — the 1st — 
electrode 7F and the 2nd — the front face of electrode 9F — a wrap — the thin insulator layer 
10 is formed 

[0104] In addition, an impurity predetermined by the 1st impurity pouring is replaced with 
carrying out low concentration pouring as mentioned above as a method of giving predetermined 
resistance to resistive-layer 7G. Before performing the 2nd aforementioned impurity pouring, or 
after carrying out, you may make it aim at adjustment of the resistance of resistive-layer 7G by 
pouring in the impurity introduced by the 2nd impurity pouring, and the impurity of a reverse 
conductivity type, or carrying out specified quantity pouring of the insulators, such as oxygen 
and nitrogen. Furthermore, resistive-layer 7G may still be the polycrystal silicon film 7 (however, 
end-connection child 7H pour in an impurity, and attain low resistance-ization.) which does not 

pour in an impurityr or may introduce a high-concentration impurity like conductive layers 7A^ — — - — 

7B, 70, 7H, and 7F other than resistive-layer 7G. 

[0105] As mentioned above, as explained, a resistance element R and capacitative element 0 
can be formed using the process which forms EPROM105 and EEPROM107, 
[0106] Next, one I/O cell in I/O102 of the microcomputer shown in drawing 1 is shown in 
drawing 67 . 

[0107] The I/O cell shown in this drawing 67 is used for making a fluorescent display etc. drive. 
A fluorescent display is driven in [ big / voltage ] about -40-OV, and a big difference is from OV 
to 5V which are the usual operating range of a microcomputer. After about [ -40V ] voltage 
carries out voltage conversion to the usual operating voltage Vcc level of a microcomputer by 
depletion type P channel MISFETTD1, it is inputted into the inverter which consists of P channel 
MISFETTP1 and N channel MISFETTN1, and after that various processing is performed there. In 
addition, N channel MISFETQ8 shown in drawing 7 is equivalent to aforementioned N channel 
MISFETTN1. On the other hand, through the inverter circuit which consists of P channel 
MISFETTP2 and N channel MISFETTN2, the data outputted towards a fluorescent display from a 
microcomputer are outputted, after voltage conversion is carried out by the inverter circuit 
which consists of P channel MISFETTD2 of a depletion type, and P channel MISFETTP3 of an 
enhancement type. 

[0108] Next, the cross-section structure of P channel MISFETP3 shown in aforementioned 
drawing 67 is shown in drawing 68 . it is shown in drawing 68 — as — P channel MISFETTP3 — 
n- type — a well — it is constituted by field 21 this n- type — a well — field 21 — n- type — a 
well — a field 2 — high impurity concentration — low — moreover, the junction depth — n- 
type — a well — it is deeper than a field 2 And MISFETTP3 consists of a gate insulator layer 6 
which consists of a silicon-oxide film, and p+ type semiconductor-region 13C which 
accomplishes portions other than gate electrode 71 which consists of a polycrystal silicon film, p 
which becomes a part [ the source and a drain ] - type semiconductor-region 1 H and the above 
p of the source and a drain - type semiconductor-region 111. p - type semiconductor-region 111 
is prepared in the lower part of the field insulator layer 4 without gate electrode 71, and 
surrounds the circumference of the aforementioned p+ type semiconductor-region 13C, and is 
prepared. The edge of gate electrode 71 has extended on the field insulator layer 4. described 
[ above ] n- type — a well — you made it isolated from Above p - type semiconductor-region 
111, and n type channel-stopper field 51 is prepared in the bottom of the field insulator layer 4 of 
field 21 

[0109] Next, the manufacture method of aforementioned P channel MISFETTP3 is explained 
using drawi ng 69 or drawing 70 . Drawing 69 or drawing 70 is a cross section in the 



manufacturing process of P channel MISFETTP3 which operates in 0— *-40V. 

[01 10] the manufacture method of P channel MISFETTP3 is shown in drawing 69 — as — first - 

- n- type — a well — in order to form field 21. the front face of the p - type semiconductor 
substrate 1 is oxidized thermally, and the silicon-oxide film 64 is formed next — as the mask of 
heat-resistant oxidization on this — a silicon nitride film 66 — forming — this — as the mask of 
an ion implantation — using — ion implantation — carrying out — n- type — a well — field 21 is 
formed next, the portion, i.e., n- type, exposed from the silicon nitride film 66 of the front face of 
the semiconductor substrate 1 — a well — field 21 is oxidized thermally and the silicon-oxide 
film 65 somewhat thicker than the silicon-oxide film 64 is formed 

[011 1] it is shown in dr awing 70 — as — a silicon nitride film 66 — removing — new — a silicon 
nitride film — forming — n- type — a well — the aforementioned silicon nitride film of the 
formation field of a field 2 — removing — an ion implantation — carrying out — n- type — a 
well — after forming a field 2, the silicon-oxide film 65 is formed in the front face by thermal 
oxidation then, a silicon nitride film is removed, next it is shown in drawing 71 — as — the 
thickness difference of the silicon-oxide film 64 and the silicon-oxide film 65 — using — 
described [ above ] n- type of the semiconductor substrate 1 — a well — field 21 and n- type - 

- a well — portions other than field 2 — p type impurity — pouring in — p- type — a well — a 
field 3 is formed Next, a silicon nitride film 68 is formed as a mask of the thermal oxidation when 
forming the field insulator layer 4 on the silicon-oxide films 64 and 65. next — as the mask when 

forming n type channel-stopper field 51 — - n^ type --^ a weU -^ field 21 and n-^ type ^^a- well-— - 

a field 2 and p- type — a well — a resist film is formed on a field 3 and n- type — a well — the 
ion implantation of the n type impurity is carried out to the front face of field 21, and n type 
channel-stopper field 51 is formed in it Then, the resist film 68 is removed. 

[01 12] next, it is shown in d rawing 72 — as — new — the resist film 69 — forming — this resist 
film 69 and silicon nitride film 68 — a mask — carrying out — n- type — a well — an ion 
implantation is carried out to the front face of field 21, and p - type semiconductor-region 111 is 
formed in it The resist film 69 is removed after this, next it is shown in drawing 73 — as — the 
thickness difference of the silicon-oxide film 64 and the silicon-oxide film 65 — using — p- type 

- a well — the ion implantation of the p type impurity is carried out to the front face of a field 
3, and p type channel-stopper field 5 is formed in it then, n- type — a well — field 21 and n- 
type — a well — a field 2 and p- type — a well — the portion exposed from the silicon nitride 
film 68 of a field 3 is oxidized thermally, and the field insulator layer 4 is formed After this. 
Switch MISFET or the circumference circuit in the memory MISFETQ4 of the memory cell Q1 of 
EPROM105 shown in drawing 5 or drawing 7 explained previously, and the memory cell of 
MISFETQ2, Q3, and EEPROM107 of a circumference circuit, and its memory cell p+ type 
semiconductor-region 13C which accomplishes a part of the gate insulator layer 6 shown in 
drawing 68 , gate electrode 71, an insulator layer 10, sidewall 12, source, and drain at the process 
which forms N channel MISFETQ5 for constituting and P channel MISFETQ6 of a circumference 
circuit is formed, furthermore, the passivation film 14 of the 1st layer and connection — a hole 
15, wiring 16, the passivation film 17 of the 2nd layer, and connection — a hole 18, wiring 19, and 
the final passivation film that is not illustrated are formed 

[0113] In addition, P channel MISFET shown in aforementioned dra wing 68 may consist of gate 

insulator layers 6 using the thick gate insulator layer 70, as shown in drawing 74 . 

[0114] Drawing 74 is the cross section of P channel MISFET using the gate insulator layer 70 

thicker than the gate insulator layer 6 of P channel MISFET shown in d rawing 68 , and N channel 

MISFET. 

[01 1 5] drawing 74 — setting — left-hand side n- type — a well — P channel MISFET is 
constituted in field 21 The gate insulator layer 70 of this P channel MISFET consists of a silicon- 
oxide film, and thickness is thick with about 1000-2000A. p- type — a well — N channel MISFET 
which operates in 0-+40V is constituted by the field 3 This N channel MISFET consists of n+ 
type semiconductor-region 13B which accomplishes portions other than the gate insulator layer 
70, gate electrode 7J which consist for example, of a polycrystal silicon film, n-type- 
semiconductor field 51 which accomplishes a part of source and drain, and the aforementioned n- 
type-semiconductor field 51 of the source and a drain. Gate electrode 7 J have extended also on 



the field insulator layer 4. Moreover, n-type- semi conductor field 51 is prepared in the bottom of 
the field insulator layer 4, surrounds n+ type semiconductor-region 13B, and is prepared, 
moreover, n-type-semiconductor field 51 and n- type — a well — between field 21 and between 
n-^:ype-semiconductor field 51 and p type channel-stopper fields 5 — p type with high impurity 
concentration higher than p type channel-stopper field 5 — channel-stopper field 5J are 
prepared 

[01 16] Next, the manufacture method of P channel MISFET shown in aforementioned drawing 74 
and N channel MISFET is explained using drawing 75 . Dravying 75 is a cross section in the 
manufacturing process of P channel MISFET shown in drawing 74 , and N channel MISFET. 
[01 1 7j the process as the process shown in aforementioned drawing 69 or drawing 73 that P 
channel MISFET and N channel MISFET which were shown in drawing 7 5 are almost the same — 
it is — the p - type semiconductor substrate 1 — n- type — a well — field 21 (and 2) and p~ 
type — a well — field 3, n-type-semiconductor field 51, p type semiconductor field 5J, and p - 
type semiconductor-region 111 p type channel-stopper field 5, and the field insulator layer 4 are 
formed then, the silicon nitride film 68 ( d rawing 71 ) which is the mask of the thermal oxidation 
used when forming the field insulator layer 4 and the silicon-oxide films 64 and 65 under it — 
removing — n- type — a well — field 21 (and 2) and p- type — a well — the front face of the 
portion which is not covered by the field insulator layer 4 of a field 3 is exposed and the exposed 
n- type — a well — field 21 (and 2) and p- type — a well — the front face of a field 3 is oxidized 

thermally and the- gate insulator layer 70 is formed Then,- gate insulator layers 70^ other than the 

field in which P channel MISFET and N channel MISFET which were shown in drawing 74 are 
prepared are removed by etching using the resist film, after [ and ] removing the resist film — 
again — n- type — a well — field 21 (and 2) and p- type — a well — the gate insulator layer 6 
of MISFET which oxidizes the front face of a field 3 thermally, for example, operates in 0-5V is 
formed 

[0118] After this, drawing 4 explained previously — or N channel MISFETQ5 which are the 
memory MISFETQ4 of the memory ceil Q1 of EPROM105 shown in drawing 7 , and the memory 
cell of MISFETQ2, Q3. and EEPROM107 of a circumference circuit and the switch MISFET in 
the memory cell, At the process which forms P channel MISFETQ6 of a circumference circuit, 
the gate electrodes 71 and 7 J, n+ type semiconductor-region 13B which is an insulator layer 10, 
a sidewall 1 2, the source of N channel MISFET, and a part of drain, p-»- type semiconductor- 
region 13C which is the source of P channel MISFET, and a part of drain, the passivation film 14, 
and connection — a hole 15, wiring 16, the passivation film 17, and connection — a hole 18, 
wiring 19, and the final passivation film that is not illustrated are formed 

[01 19] In addition, as mentioned above, although the microcomputer of the form of this operation 
forms gate electrode 7B [ of the circumference circuit of EPROM105 ] of MISFETQ2 and Q3, 
and gate electrode 7B of MISFETQ5 and Q6 of the circumference circuit of EEPROM107 using 
the polycrystal silicon film of the 1st layer, thickness of the polycrystal silicon film of the 1st 
aforementioned layer is made thin with detailed-izing of semiconductor integrated circuit 
equipment. Moreover, thickness of the gate insulator layer 6 or the silicon-oxide film 10 of the 
front face of gate electrode 78 is also made thin. For this reason, at the time of the ion 
implantation for forming the source and a drain, impurity ion may penetrate the aforementioned 
silicon-oxide film 10, the gate electrode 7, and the gate insulator layer 6, and may leak to a 
channel field, MISFETQ2, Q3, Q5, and Q6 may carry out. and a threshold may shift from a 
predetermined value. If patterning of the silicon-oxide film and the polycrystal silicon film is 
carried out and gate electrode 78 is formed, after forming a thick silicon-oxide film by GVD etc. 
on the polycrystal silicon film of the 1st aforementioned layer, in order to solve this, since a 
thick silicon-oxide film is on gate electrode 78, the leakage of the impurity ion to the channel 
field at the time of the aforementioned ion implantation can be prevented. However, as 
mentioned above, the polycrystal silicon film of the 1st layer is used as floating-gate electrode 
7A of the memory cell Q1 of EPROM105, or floating-gate electrode 7C of the memory 
MISFETQ4 of the memory cell of EEPROM107. If the 2nd gate insulator layers 8A and 80 which 
consist of a silicon-oxide film thin on it are not formed, since there is nothing, there is a 
satisfactory problem that a thick silicon-oxide film cannot above only be formed by GVD etc. on 



a polycrystal silicon film. 

[0120] How to form the source and a drain is explained in MISFET which it is there, next gate 
electrode 7B becomes from the polycrystal silicon film of the 1st layer, without impurity ion 
leaking to a channel field. 

[0121] D rawin g 76 or drawing 81 is drawing for explaining the manufacture method of MISFET 
which can form the source and a drain, without forming a gate electrode, the electric conduction 
film, for example, the polycrystal silicon film, of the 1st layer, and moreover leaking impurity ion 
to a channel field. In addition, in drawing 7 6 or drawing 81 , the field shown by Q1 is a field in 
which the memory cell of EPROM105 is formed, and the field shown by Q2 is a field in which N 
channel MISFET of the circumference circuit of EPROM105 is formed 

[0122] As shown in drawin g 76 , the method of forming MISFET, without leaking impurity ion to a 
channel field forms the polycrystal silicon film 7 of the 1st layer, and after it pours in the 
predetermined impurity for aiming at low resistance to it, it forms the thick silicon~oxide film 71 
by CVD. 

[0123] Next, as shown in drawing 77 , the silicon-oxide film 71 of the field which forms the 
memory cell Q1 of EPROM105 is removed by etching by using for example, a resist film as a 
mask. After a resist film removes the silicon-oxide film 71 alternatively, it is removed. Next as 
patterning of the aforementioned polycrystal silicon film 7 is carried out and it is shown in 
drawing 78 by etching which used as the mask the resist film which is not illustrated, floating- 

- gate electrode 7A of the memory cell Qt of EPROM^tOS and gate electrode 7B- otMISFETQ2-are 

formed. The mask which consists of a resist film is removed after patterning. The thick silicon- 
oxide film 71 is on gate electrode 7B of N channel M[SFETQ2. 

[0124] Next, as shown in drawing 79 , the front face of floating-gate electrode 7A is oxidized 
thermally, and 2nd gate insulator layer 8A is formed. Next, as shown in drawing 80 , the electric 
conduction film of the 2nd layer is formed on the semiconductor substrate (chip) 1, patterning of 
this is carried out and control gate electrode (word line) 9A of EPROM105 is formed. Next, as 
shown in drawing 81 , n+ type semiconductor regions 13A and 13B which accomplish portions 
other than the source of MISFETQ2 of n which accomplishes the source of MISFETQ2 of n- 
type-semiconductor field 1 1 A which accomplishes the source of a memory cell Q1 and a part of 
drain, and a circumference circuit, and a part of drain - type semiconductor-region 118, a 
memory cell Q1, and a circumference circuit, and the above of a drain are formed 
[0125] Thus, since the thick silicon-oxide film 71 is on gate electrode 78 if the source of N 
channel MISFETQ2 and a drain are formed, it can prevent that the impurity for forming the 
source and a drain leaks to a channel field, 

[0126] As mentioned above, according to the gestalt of this operation, the following effects can 
be acquired so that it may understand from having explained. 

(1) In the semiconductor integrated circuit equipment which constitutes the microcomputer 
equipped with a central processing unit and the non-volatile memory program data, dictionary 
data, etc. of the central processing unit are remembered to be on one semiconductor chip The 
1st non-volatile memory from which the aforementioned non-volatile memory writes in 
information electrically, and eliminates the written-in information by irradiation of ultraviolet rays 
(EPROM105X Information is written in electrically, by the bird clapper from the 2nd non-volatile 
memory (EEPROM107) which writes in and eliminates information electrically ROM rewritable 
[ with large capacity ] can be obtained and rewritable ROM can be electrically obtained on a 
system. 

[0127] (2) Use EPROM105 for the data storage which needs large capacity from the above (1) 
although there is little number of times of rewriting. By using EEPROM107 for an operation data 
storage with required memorizing after the data storage as which small capacity is sufficient 
although many, or power supply interception, the number of times of rewriting The 
semiconductor integrated circuit equipment with which EPROM105 consists of a MAKUIRO 
computer equipped with ROM with the high flexibility with which the fault that informational 
rewriting cannot be performed on a system, and the fault that the memory space of EEPROM107 
was small were compensated mutually can be obtained. 

[0128] That is, since the control data with required memorizing when program data and 



dictionary data which need big storage capacity are memorized by EPROM105, and the contents 
of data change with time like the data for control of feedback control and a power supply is 
intercepted is memorizable by EEPROM107, it can improve the function of the semiconductor 
integrated circuit equipment which consists of a 1 chip microcomputer. 
[0129] (3) Nonvolatile RAM can be obtained from EEPROM107 of the above (1). 

(4) Since it had SRAM as the 1st RAM of 1 chip microcomputer, RAM which can perform data 
transfer at high speed is obtained 

(5) Since it had DRAM as the 2nd RAM of 1 chip microcomputer, mass RAM can be obtained, 

(6) Although it is not necessary using SRAM to perform high-speed data transfer to a data 
storage with required performing data transfer at high speed although small capacity is sufficient 
from the above (4) and (5), RAM with which the fault thatHzing of the SRAM cannot be carried 
out [ large capacity ], and the fault that the transfer rate of DRAM was slow were compensated 
mutually can be obtained by using DRAM for the data storage which needs big storage capacity. 
[0130] (7) Form the memory cell Q1 of EPROM105 in the 1st field of the semiconductor 
substrate 1. The memory MISFETQ4 in the memory cell of EEPROM107 is formed in the 1st field 
of the above of the aforementioned semiconductor substrate 1, and the 2nd different field. In the 
manufacture method of the semiconductor integrated circuit equipment which constitutes the 
microcomputer equipped with the process which forms the switch MISFETQ5 in the memory cell 
of the above EEPROM 107 in the 3rd field contiguous to the 2nd field of the above of the 

aforementioned semiconductor-! The process which forms-the- 1 st gate insulator-layer- 6 in the 

front face of the 1st, the 2nd, and 3rd fields of the aforementioned semiconductor substrate 1, 
respectively, The process which forms the source and a drain 20 in the predetermined portion 
under the above 2nd and the aforementioned 1st gate insulator layer 6 of the 3rd field, The 
process which forms the floating-gate electrodes 7A and 7C on the above 1st and the 1st gate 
insulator layer 6 of the 2nd field, and forms gate electrode 7B on the 1st gate insulator layer 6 of 
the 3rd field of the above, The process which forms the 2nd gate insulator layers 8A and 8C in 
the front face of the floating-gate electrodes 7A and 7C of the 1st field of the above, and the 
2nd field, The process which forms the control gate, electrodes 9A and 9C, respectively on the 
above 1st and the 2nd gate insulator layers 8A and 8C of the 2nd field, By equipping the 
predetermined portion under the 1st gate insulator layer 6 of the 1st field of the above with the 
process which forms the source and Drains 11A and 13A, and performing each aforementioned 
process in above sequence EEPROM107 can be formed only by adding the process which forms 
the n-type-semiconductor field 20 used as the source of EEPROM 107, and a drain in the 
process which forms EPROM105, and the process which forms the tunnel insulator layer 22 on 
the n-type-semiconductor field 20. 

[0131] (8) Floating-gate electrode 7A of the memory eel! Q1 of EPROM105, Floating-gate 
electrode 7C of the storage element Q4 in the memory cell of EEPROM107 is formed by the 
conductive layer (polycrystal silicon film) of the 1st layer. By having formed the 1st gate 
insulator layer 6 of the elements Q1 and Q4 of each above at the same process, and having 
formed the 2nd gate insulator layers 8A and 8C on the floating-gate electrodes 7A and 7C of the 
elements Q1 and Q4 of each above at the same process Each memory cell of EPROM105 and 
EEPROM107 can be obtained by the few manufacturing process. 

[0132] (9) The circumference circuit of EPROM105 MISFETQ2, Q3 to constitute And the 
circumference circuit of EEPROM 107 Since the gate insulator layer 6 of MLSFETQ5 and Q6 to 
constitute was formed at the same process as the 1st gate insulator layer 6 of the memory cell 
Q1 of the above EPROM 105, and the 1st gate insulator layer 6 of the memory MISFETQ4 in the 
memory cell of EEPROM107 The thickness of the gate insulator layer 6 of MISFETQ2, Q3, Q5, 
and Q6 of these circumference circuit can become thick, and can raise isolation voltage. 
[0133] (10) Since gate insulator layer 8D of MISFETQ7-Q9 for constituting CPU (Boolean part) 
100 and [/O102 is formed at the 1st gate insulator layer 6 of the memory cell Q1 of EPROM105 
and the 1st gate insulator layer 6 of the memory MISFETQ4 in the memory cell of EEPROM107, 
and another process, a setup of the thickness of the aforementioned gate insulator layer 8D and 
the gate insulator layer 6 can be made into the independently optimal respectively value. 
[0134] (11) Since gate electrode 9D of MISFETQ7-Q9 for constituting CPU (Boolean part)100 



and E/O102 was formed by the two-layer film which carried out the laminating of the silicide film 
on the conductive layer of the 2nd layer, i.e., for example, a polycrystal silicon film, low 
resistance-ization of the gate electrode 9D can be attained. 

[0135] (12) Since the voltage impressed to MISFET of EPROM105 and EEPROM107 including 
the circumference circuit from the above (8) or the thing of (1 1) and the voltage impressed to 
MISFET for constituting CPU (Boolean part) 100 and I/0 102 can be set up independently, the 
structure of each element can be set up independently. 

[0136] (13) DRAM 109 can be formed at the manufacturing process or same process of 

EEPROM107. 

(14) Since the dielectric film 22 of the capacitative element C of the memory cell of DRAM109 is 
formed very thinly like the tunnel insulator layer 22 of the memory cell of EEPROM107 from the 
thing of the above (12), capacity value of the capacitative element C can be enlarged. 
[0137] (15) Mass DRAM can be obtained from the thing of the above (14), and mass RAM is 
further obtained from this. 

(16) the resistance element R which constitutes an analog circuit — the same process as the 
floating-gate electrodes 7A and 7C of the memory MISFETQ4 in the memory cell of EPROM105, 
or the memory cell of EEPROM107 — or it can form at the same process mostly and 
capacitative element G can be formed at the same process as the memory cell of EPROM105 or 
EEPROM107 

[0138] (f7) Since a resistance element R and capacitative element -C are covered by the 

insulator layer 10, the resistance and capacity value which were stabilized at the time of 
operation of a circuit are obtained 

(18) the well under a resistance element R and capacitative element C — since the field was 
fixed electrically, the resistance and capacity value which were stabilized at the time of 
operation of a circuit are obtained 

(19) Since the upper part of a resistance element R is covered by the conductive layer 19 made 
into fixed potential, other signal wiring can be made to extend on the conductive layer 19. 

(20) From the above (16) or (19), the stable resistance element R and stable capacitative 
element C of an analog quantity required for processing of 1 chip microcomputer can be 
obtained easily, 

[0139] (21) The high proof pressure MISFET can be mostly formed at the same process with the 
process which forms EPROM105, EEPROM107, and DRAM109. 

(22) When gate electrode 71 of the high proof pressure MISFET is made to extend even on the 
field insulator layer 4 and it was made for an edge to ride on the field insulator layer 4, pressure- 
proofing between gate electrode 7E and the semiconductor substrate 1 can be improved. 
[0140] (23) Pressure-proofing of the source and a drain can be improved by having surrounded 
**** of the high semiconductor region of the high impurity concentration which is the source of 
the high proof pressure MISFET, and a part of drain by the low semiconductor region of high 
impurity concentration. 

(24) The high proof pressure MISFET used for I/O102 of 1 chip microcomputer can be easily 
obtained from the above (21) or the thing of (23). 

[0141] As mentioned above, although this invention was concretely explained based on the form 
of operation, it cannot be overemphasized by this invention that it can change variously in the 
range which is not limited to the form of the aforementioned implementation and does not 
deviate from the summary, 

[0142] although the microcomputer shown in drawing 1 is equipped with SRAM108 and DRAM109 

as RAM — SRAM 108 — or either of DRAMs109 — it is good 

[0143] 

[Effect of the Invention] It will be as follows if the effect of a typical thing is briefly explained 
among invention indicated by this application. EPROM is used for the data storage which needs 
large capacity although there is little number of times of rewriting. Although there is much 
number of times of rewriting, by using EEPROM for an operation data storage with required 
memorizing after a small data storage or power supply interception, data capacity 1 chip 
microcomputer equipped with ROM with the high flexibility with which the fault that EPROM 



cannot perform informational rewriting on a system, and the fault that the memory space of 
EEPROM was small were compensated mutually can be obtained. 

[0144] That is, since the data for control with required memorizing program data and dictionary 
data which need big storage capacity by EPROM, and memorizing when the content of data 
changes with time like the data for control of feedback control and a power supply is intercepted 
are memorized by EEPROM, they can improve the function of the semiconductor integrated 
circuit equipment which consists of a 1 chip microcomputer, 

[0145] Moreover, EEPROM can be formed only by adding the process which forms the n-type- 
semiconductor field 20 used as the source of EEPROM, and a drain in the process which forms 
EPROM, the process which forms the thick insulator layer 21 on the n-type-semiconductor field 
20, and the process which forms the tunnel insulator layer 22 on the n-type-semiconductor field 
20. 
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[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram showing the microcomputer of the semiconductor integrated 
circuit equipment which is the gestalt of 1 operation of this invention. 

[ Drawing 2] It is the representative circuit schematic of the memory cell of SRAM108 with which 
the microcomputer shown in drawing 1 is equipped. 

[Drawing 3] It is the representative circuit schematic showing the outline composition of 

.EPRO.M 105 .Qarrjed in _the aforementioned micrQComp_u^ _ _ _ . 

[Drawing 4] It is the representative circuit schematic showing the outline composition of 
EEPROM107 carried in the aforementioned microcomputer. 

[Dra wing 5} It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 6 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 7] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM» EEPROM, and CPU. 
[Drawing 8] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 9] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Drawing 10] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 1 1} It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Drawing 12] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and GPU. 
[Drawing 13] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 14] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Drawing 15] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Drawing 16] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 17] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 18] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 19] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 20] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
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[ Drawi n g 21 ] [t is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Draw ing 22] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 23 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 24] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 25] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 26] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Dr awing 27 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 27] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[D rawing 28] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 29] It is a cross section in the manufacturing process of MISFET which constitutes 

parts of the" aforementioned microcomputer, such^ as~ EPROM; EEPROMrand GPUr 

[ Drawing 3 0] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[ Drawing 3 1] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 32] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 33 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 34] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[ Drawing 35] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 36] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Dr awing 37] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 38] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 39] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 40] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 41] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 42 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[ Drawing 43 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and GPU. 
[ Drawing 44 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 45] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[ Drawi ng 46] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 



[ Draw i ng 47] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and GPU. 
[Drawing 48] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 49] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and GPU. 
[ Drawin g 50] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 51] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawin g 52] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 53] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 54] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 55 ] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU, 
[Dra wing 56] It is a cross section in the manufacturing process of MISFET which constitutes 

- Boolean parts of the aforementioned microGomputer, sucKas EPROM^ EEPROM,^ and_ CPU. 

[Drawing 57] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[ Drawi n g 58] It is a cross section in the manufacturing process of MISFET which constitutes 
Boolean parts of the aforementioned microcomputer, such as EPROM, EEPROM, and CPU. 
[Drawing 59] It is a cross section in the manufacturing process of the memory cell of DRAM 
prepared in the aforementioned microcomputer. 

[Drawing 60] It is a cross section in the manufacturing process of the memory cell of DRAM 
prepared in the aforementioned microcomputer. 

[Drawing 61 ] It is a cross section in the manufacturing process of the memory cell of DRAM 
prepared in the aforementioned microcomputer. 

[Drawing 62 ] It is a cross section in the manufacturing process of the memory cell of DRAM 
prepared in the aforementioned microcomputer. 

[Drawing 63] It is the cross section of the capacitative element in the operational amplifier with 
which the aforementioned microcomputer is equipped, an analog^to-digital converter, and a 
digital to analog converter, and a resistance element 

[Drawing 64] It is a cross section in the manufacturing process of the capacitative element 
shown in drawing 63 , and a resistance element, 

[Drawing 65] It is a cross section in the manufacturing process of the capacitative element 
shown in d rawing 63 , and a resistance element. 

[Drawing 66] It is a cross section in the manufacturing process of the capacitative element 
shown in dra wing 63 , and a resistance element. 

[Drawin g 67] It is the representative circuit schematic showing one I/O cell in I/O of the 
microcomputer shown in drawingj . 

[Drawing 68] It is the cross section of P channel MISFET shown in drawing 67 . 

[Drawing 69] It is a cross section in the manufacturing process of P channel MISFETTP3 shown 

in drawing 6 8 . 

[Drawing 70] It is a cross section in the manufacturing process of P channel MISFETTP3 shown 
in drawing 68 . 

[Drawing 71] It is a cross section in the manufacturing process of P channel MISFETTP3 shown 
in drawing 68 . 

[ Drawing 72] It is a cross section in the manufacturing process of P channel MISFETTP3 shown 
in drawing 68 . 

[ Drawing 73 ] It is a cross section in the manufacturing process of P channel MISFETTP3 shown 
in drawing 68 . 



[Draw ing 74] It is the cross section of P channel MISFET using the gate insulator layer 70 
thicker than the gate insulator layer 6 of P channel MESFET shown in drawing 68 , and N channel 
MISFET. 

[ Drawing 75] It is a cross section in the manufacturing process of P channel MISFET shown in 
drawing 74 , and N channel MISFET. 

[Drawing 76] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 
of the 1st layer, and leaking impurity ion to a channel field further. 

[Drawin g 77] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 
of the 1st layer, and leaking impurity ion to a channel field further. 

[Draw ing 78] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 
of the 1st layer, and leaking impurity ion to a channel field further. 

[Drawing 79] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 
of the 1st layer, and leaking impurity ion to a channel field further. 

[Drawing 80] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 

"of tKe tst layer~andieaking impurity iorrto a channel field furtherr 

[Drawin g 81] They are the source and a cross section explaining the manufacture method of 
MISFET which can form a drain, without forming a gate electrode by the polycrystal silicon film 
of the 1st layer, and leaking impurity ion to a channel field further. 
[Description of Notations] 

1 [ — OSG, ] — A semiconductor chip (microcomputer), 100 — CPU, 101 102 [ — TIMER, 
105 / — EPROM, ] — I/O, 103 — SI, 104 106 [ — SRAM, ] — An armature-voltage control 
circuit 107 — EEPROM, 108 109 [ — The memory cell of EPROM. ] — DRAM, 110 — I/O BUS 
and Q1 Q2, Q3 — MISFET of a circumference circuit, Q4 — The storage element in the memory 
cell of EEPROM, Q5, Q6 ~ MISFET of the circumference circuit of EEPROM, Q7, Q9 — MISFET 
of CPU, Q8 [ — The gate electrode which consists of an electric conduction film of the 1st 
layer, ] — MISFET, 6 — The 1 st gate insulator layer, 7A, 7B, 70 8A, 80 — The 2nd gate 
insulator layer on a floating-gate electrode, 8 D — CPU, and the 1st gate insulator layer of an I/O 
field, 9A, 9C, 9D — The gate electrode which consists of an electric conduction film of the 2nd 
layer, 10 — A thin silicon-oxide film, 11 A, 11 B, 11G [ — The source the high concentration layer 
of a drain, 20 / — n type source of EEPROM a drain, 21 / — A thick gate insulator layer, 22 / - 
- Tunnel insulator layer. ] — The source, the low concentration layer of a drain, 12 — A 
sidewall, 13 A, 138. 130 
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^S^i^t; tl iiT^^^oTIg;"^ E P R OM{Efasable and 
PrograRunable ROM) ^>J[z:< $tTTI.i^o EPROM 
ts: . ^ ^ C i: J: o T cOx - ^ O r^^ t^)^^ 

[0 0 0 4] 

m^m^mMT^zt^z^-DX-nt^ti^. dcDfc 

9<?^^vizmmtmzmtr^'T-^o:>$zm^X'^rj:^^ 

^%nx^^fmf\^tfi^u\^^<r)x. Eobx^-^m^^ 
\zmtrmm^-^'ti^^t^tcmzF.F. p r om (£ 

lectricaliyEasable and Progranmiable ROM) C 
<h^^#X.bn^<, CiOEEPROMT^nt^. ^CD^^CD 

z.t.t^x^. ^fz.%:wm\^\z^mz'f-^^w^'^^x 

^<Zit.i:f^X^^. 
[0 0 0 6] EEPROMC0/^:U^r;K::«. 

h 4" =1^ 1- 'J 7 At- 6 C t ic J; o T?T^n^ ^ 
CD<h. MI SFET(Dy-hm^cr)Tcay-hi?fe,=i(^^ 

h 7 7"m{^:l;^i' U 7 ^ h ^ -y it -5 <h cfc T 

^r§?£1S^MI SFETt, 

\hi^m^n\zn^^titcmtmyii sFEx^x-rJ^^ 

(C^^-r^ts6cDXi' ^y^M r S F ET 2 -:)(75M I 
S FET<i:Tm^nTV^^fca6. U-fe;i^1f i'X?^^' 

Xco 1 ^y 7'^^ ^7 □ n > tf — ^ CD If 
CD^^f ^^fg it^ E E P R O M ^^tt 

[0 0 0 7 ] ^/t, EEPROMC0/^Uir;U<^^c7:)5S 



( 3 



3 



zx-^^^i^tj:^ ^m^^mm^'^mm ^ t i ^ ^ r o m 

10 

loo 0 9] ^^mOi^O^mt. EPROMiiEEP 

■roono] ■" "■■ 

^^izm^. ^<D^tji,/vrzmi^^^m^mM\zJ:'D 
m%mzm\ "tomtih/vtim^^n^mzm^r^ 
[0011] ^tz. '^mi$^m^<Dmimm^zEPRou 

tmji^^2mmzEEPROU<0;^'^U±JV(D^<Dt'i 

mmz I'fzm 3 mmzm^ EEPROMt^^^u-t 
< >^*y- h^^i^f^^bTSo^Em 3 ^^cDm 1 

^I^S^^^ 2 ^^i^7 a-T^Y >^^^" htgMCD^Mf' 

mzY-v'i^m.m^mf^t^^xmt. t^i2^i:s:t/m2 
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^ic=bi2iitt:i3<c<i: 75^£v^?^^ mn^- ^ e e p r 

[0 0 13] ^fc. l^'y7'T-r^:7n3>h:a-:$^^^b 

^^^r^X^^. EEPROM<7:/^:'Jir;^^^fiJcT'5 
X^cD-^^^^bTli^CQT. ^Ifi^^^^fllsl^^ 
® <7)^iixa ^^SSiltr ^ C i: TiJ^^T-^ a , 
[0 0 14] 

tm^^tvr:\i^^^M^'^vyxh'o. CPU (t-t^ 
□yDt:7it) 10 0. osc 1 0 K 

o (Aai:^^-h) 10 2, SI (vU7;u--r>^- 

7x-X) 103. TIMER (^-f s') 104, HP 
ROM « KitV;i/&7'a^'^-T7;U • 'J - K • :t> 
U- • ^^U) 10 5. V„ C (mjE^M©^) 1 0 

6, EEPROM (xi/>7 hu;^u- • i/i'ify;u& 

SRAM {7.9^^ • "jy^h, • r^^iTT: ^ 
U) 1 0 8. DRAM ' y>yj^ • 

-feX-^^U) 10 9. I/OBUS (Am::b/\'X) 1 
10^i(^TV^S» CPUl 0 Of^ffiW. 

^'^?t7)i^-::^7;^?&^^?^^^nT(/^^o oscioiti. 
mwi^ti^^oyxm^i^:^^. ^^m^^y:fi<D^m\zm 
i^f^n^7mmw3'^x t a i ^mmbxmif^^^Mmm 

i^i^^m^cj^DCPui 0 o\zii\^^x^z^mt^n^^ 

"-:^^iI:^f^W>^;^^^^/uTV^'0, HP ROM 10 
5. EEPROM107. SRAM108. DRAMl 

0 9iz\tt^^m=p0mm(Dm.^ihL^m^^i^^^^^Ht 
m^wjmz'Z-mtmmmm^t^tix\^^^. Va c i o 

6t^. EPROMl 0 5C0^#i^t^i^If^^EEPROM 

itT-'-i^m-^m^Bmr^hox^^. s 1 1 o 3t^'> 

UTiW-^O'V^. v'J7;U-^>, i>>J7;P-7^h 
;^j:t^--h^LT^^$tl§„ T I MER 1 0 4tlf"JDiX 

e>n^%(Dxh^. ztx^cFv 1 0 0 . i/oio 



( 4 

5 

2. 51103, TIMER104, EPROMIO 
5. V„C105. EEPROUi 0 7 . SRAM 10 
8, DRAMlOetl. C?V I Q 0 ^^'b\Zl /OB 

usi I oficfcoT^sfc^M^nr^i^. f^^. 1/ 
oBus 1 1 on, -T-^n?., 7\^v7.n7.. umn 

[0 0 16] ttrSSEPROMl 0 5 t^. ^MitfgM^CT) 
X. EPROMl 0 SfZ'r^. HfrtSyn^^A-^^l^x- 
::^^ii^i^^Mi:-rat)t7)t?)?21ttCSl/^^. EE PROM 

EPROMl 0 ^\Zhtm^^^Z.tt^X^^^'"^^ 

^<D^>r^ < r^^^f—^ (T^M^mzm ^^^n^<. 

[0 0 17] tfraeEPROM 1 0 5C0#^i^^f!jf^^l. 
:ko:)^mTrTioti^. tt^t>'b. CPU l 0 0;0^6(il$ 

n^^mcoumiE^^z^^. epromi o s^^^i^ 
^^mtiW)rF^m\zt^tt^\znj£mm^^ cv 
„ c) 1 0 6^gf]{'^^'ti:, ^gi$;i^e>raa$n^^^iA:^ 

[0 0 1 8] CPU 1 0 Otil/O 1 0 2 &:^L. 30 

r^HU/^/^^it^EPROMl 0 S^zXtl^ntzr'-^^ 
^V^^— ^RAM (SRAM108. DRAM 109) 
^;?M.TA;^^n;^x-^fc^'C?^. EPROMl 0 5 

<Dm^<Or \^\yXftZ^^<Dy^-9^9^il:tS. EPRO 
Ml 0 5-\(^#^x-^cD^^i^^7?^*^7L'/c^. CP 

u 1 0 0 E p ROM 1 0 5 (D^^T^^m'^tnBm 
mmm i o 6 (dwj^^^t-^^^. 

CO 0 1 9] :k\Z. ffII2E EPROMl 0 7 (DWt^^^ 

^^zfrn^wirf^m^t^o eepromi o 7(d^# 
^^^^tfm^wimt. cpui 0 o^ij^^tii^n^^ii 4o 

mmiM^\Z^D. EEPROMl 0 6€:^^i^^7!jStl 

m^'^mrxW}i'f'Jdtm\zt^tth\z. mmmm^i o 

^^^^-tt^o ^iS^i', CPUl 0 Ot±I/0 1 0 2^^^ 
UT^^7:)^e>it^£EPR0M 1 0 7 A:^J^tlfcx" 
9h^^^\t-^SRAUl 0 8 RAMI Q 9 ^:rrb 
XXti^nrz5'-:^\zm'^^^X. EEPROM10 7cO 

w^M<D7 i^:^\zm^o^T'-^o^t'A^^^^^\tm^ 50 
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^fzlty'-'^O^'^m^^rTO. C£75EEPROM10 
^m^Lm^JLTz'i^. CPUl 0 OtSEEPROMl 0 
CO 0 2 0 ] *SSg£D?^«|cOT-i'i? nnVbrzL-iJ^cT)® 

'^(DWimt. ^mBmm^. epromi o s&d^'ee 

PROMl 0 7 ^-|g^$nr^/5^7'^^^^A^^|^x- 
:^^Slc. l/Ol 0 2{ZX:^:^nrz^my'-^izm^ 

(D^m^mbtz'^^ ^co^'-^^ ixoi 0 2 7:)^b^a^ 
^mtit^o zzr. 1/0 1 0 z^zAtj-^titc^m^ 

^^C7)^jl;ij^*IS^nfc5^-:57^5t.^tSCPU 1 0 

0 CD b ->'A ^ 4^ Ox- <D r m^j^fr^ic t> ffit^. L T 

ROMi 0 7<oW}r^^m^z'^'z>xm^<o7h^ux\ztm^ 

$i±^o CCOEEPROMi 0 7-vc7?KlS}i. ^f^^OM 
31^C^0 E E'RR Om ■0"7TilE1t"^ if" 

m^ibrf-:^xh^<. ^^i^\m^comm^^f^TLrz'ik 

t^^l^a?x-:^^E EPROMl 0 7 fClB^^it^ J: ^ 

CO 0 2 1] ^mmoMmoT-^ ^un>}:f:-i- 
^itt. ^mz^^xmr^mmmm^^^i.ft^'^iz 

rtxt)'^ I/O 1 0 2f-A:^^n^^^x-^> m^co 

^il^^l£$n7tx-:$'^^t.ittCPU 1 0 0CDUi^X:$7 
£7) X - :^ c7) 4" 0 ^ (7? X ~ :^ ^ Btf Ml U E E P R O M 

1 0 7 (D^j^^miZ^iit'^xm^OT K I/Xfrfglt^it 

fS. ^Z^iS^i^^fCfeE EPROMl 0 7 <Dmi'^^E^'lZ 

noft^. ^<Dihmzii^^mt^mEE^m^'t^'egm'^j£/^ 

y^Ty':fm^^^LX^^^. Z (Dm.m^l£A y ^ T y 

y^mm^t. mzmm~^n^h0x\ttj:^^7^K ^mtum 
lBl^t^^iE>r^ K) ^mm(r)mmo^^ ^ a rj > tf 0.-:$^ t 
m-cD^mi^^yy'^zmj^ttitzhoxh^K. ^^v^ 

m-'tr^'^^m^±\zm^^titzho:>x^^xt>J: 

CO d 2 2] 'AiZ. ^1 i:ig3^^UT, ^uteEPRO 
<D^-r^UZiy}^=L-:^\zmM.^nx^^^EFROU 1 

0 s (Dm^ou^m^^^Ltzmmm^mx^^. 
Co 0 2 3] ^mm(Dmm(DT^ ^ OZ2 >t::i"r^coE 

PROMl OSli, ^WM&V c cm^^toV<D^vt^ 

j£v p p ^^E.m\mm 1 0 6 x^E.'x\mj£i'Xmz 

\Z^^Xsh^t^. 
[0 0 2 4] EPROMl 0 5ti7 KU7:A:tf^^Xo 
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[0 0 2 5 ] 2ts:S5ScO?f^^l::43tj-^EPROMI 0 5 

ISFETQep, TiMQif, ch. 7-K^W07!?MWl ^ 
^t^m^C0 7-K^^<^. X":57|^D OT^MD 1 

ARY(C43V^T. PjUfrtCES^nfcMI S FETQ 

f^r-^'^^DOs DKCi^^^^n^, THUX^-^X 

7 Kl/XA*>:;:7 7XADB^i;t/Y7 Kl/X/\''y 7tY 
ADBt::A:^J$n^, 7HU';;/^y77XADB. YA 20 

m^c efri:oTiJjf^L', C P U 1 0 0 t!?^ b#^i^^n^ 

7KWy;it^-7i^b?^=C^t§^7Hl/Xjf^^?^^Ls X7 
Kl/7;5'n-:$^'XDCR4oJ:lA^Y7 KU'Xx::3"^YD 
CRlC^^f -S. 
[0 0 2 6] tiIiaX7Kl/Xxl3"^'XDCRtiX7K 
1^7. A ^;/7TXADBfZctO ^iiJ^^ n6^lt7 K l/Xft 
;<^:'j-tr;l/7Ui'M-ARY(07"K^^i^ 
^r^7t66(75ill^Rft^=£#fc|^f ^. X7KU7x=l-:5^ 30 
XD C R J; D 7- Kl^^liR^^^D^SS l/-^ 

[0 0 2 7] Y7 Kl/Xx^-^YDCRti. 7 H 

>^:U'fe;U7l/<M-ARY£^x~^^^iS^Rr 
^rc5&(^jl^fi#^fl^s£T^. Y7 KV'Xxri-r^^YD 
CR?i^b!±i:^;$n^ig^R^I^t^Yy"^[a^S&YGATE 40 
COMI S FETYu . Y,: , Y:, . YnO^-h^mz 

^^^n^. 'f-^mo:>mmt. y^-mhi^ygat 

AE£7)M I SFETYu , ^Z^O^^O^y'-i^mn 

t^^fs^^rnKDm^^n-jTz^. misfety:, . y 
„ [z^ommf'-^'^u-^^^^^oyy'-^u^m^t^ 

m2CDill^tCj:0tT-5, Yy-hSS^YGAT 

E ^iM^miz^iimbfc 2 I s F ETrmj^vrz c t 
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L4'{cMi sfetqe,, Jbrnozf, i}mmt]i.^-^ti^ 
(r)m±r^tzi^^z. u-]^m\ziM^^ri^mfMr£v 

c c i/^;p<i: D ^fS^^ \y^J\^{zmM^n^<> ^ b ^c^^^ 

{zn^€^Ltzm^<^mmz^^^n^. ^tz. ^^(Dy^- 

g§SA^:fM.T^iix-^l^t;|g-^$n^„ -tr>X7> 

\ttiU>h^ y-iD-^o^ > 7 7 yymmti'^m e nr 

Bt5, Atii;^jiifl^^D I 0 7!r^D 1 7 ^;:3^-^$tl:^cA:^A 
*> 7 r?!)^ ^)^^$tlTVi^„ 

[0 0 2 9 j_ E P R_0 MXO SJ^^lt-Sxr-J^lc^ifiM 

"1") 7n-x^ >^y-hm^fC^r^^^^?^ 
AtCJ;^^#^^tCi:0jtfe6^i§Ii.^m/E (l^H "0" ) 

[0 0 3 0 ] 1^1 tm4:^m^^x. tirieEEPR 

mo-^^ ^ D n > t' (::i^f^$nT^i^ E E P R O 

Ml 0 i<7^^^(D^mmf^^7T^Lit^mw!^^^x^^. 

^LTV^^EEPROM 1 0 lU. nMMJ£y c cm?L 

^uiiLx^^^. '^'^0m^\i!xvmm^mmn.Bmz^ 

^xm^-t^. EEPROM 1 0 7t^r FU7A:^i^^ 

xoT^Mx i ^xuYojbmY \ ^i^vxm%^n^7 
\^\y7.\tnt. o^\M^ot^^<Dmmz^^m7r^^n 

T«^^?:i:i^^EEPROMl 0 7 1<^/^ U ^WlHl^ir J: D 

wp^n. ^^^^AtmJ^ttx^%mmmit^\z^^^ 

[ 0 0 3 2] :2^^^C0?^«|lZ^tt^EE PROMl 0 7 

ftr^^lfe^'^^fr7. p^^U7U'^M-ARYtim^^t:: 
^jA^^^i: m^S^ff 3 ^1^0 / ^iJMISFETQ 

>^:'J7U'rM-ARYtc43ViTs fti t;?Tt-g5^g$ 



9 

TIjMWe. \zm^^n. X-r7^MI SFETQ 

[0 0 3 3 ] 7 Hl/7.^^^Xo7!;MX i ^.^ZSYoJbm 
Y j ^^LTCPU 1 0 O^^^m^-^tl^XJ KUXM 
■^^^IXY7 FUXif^^^. X^^ZSYT \'iyXJ^yy 
rXYADS^ZAtJ^tl^. T 77XYAD 

{f^-tC^i^oTi^jf^L. CPU I 0 0;i^e^i^t$na7 K 

y Hl^XT^zi'-yXDCR4Dj:lXY7 H l/XT::i-:^'Y 
DCRtc:^^&-r^. ^tc. 7 KU;^Ay*77XYADB 

[0 0 3 4] X7KUX5'n-^XDCRt^. 7 K 
;\*^^77XYADB75^6{i^^$n^^SM7 Kl/X^-^tC 
>^U7U-rM-ARY(iO2=S^07"KI^^M 

[0 0 3 5] Y7Kl/Xxn"3/YDCRti. 7HU7; 

^X. ;<^»J7^-1'M-ARYCD-r-^I^Dii^MD, ^ 

:^;^'YDCR7>^^.£[j^neii^ft-^f^, Y'^r'- MhI^YG 
ATEtC-^^^^n^o Yy-KI5IS§YGATEH, mz 

GATEi:(tIi;;^^T^-So 

fi A 7 7 7 ^xSXii^-^<J:> -^t21t ^ 0) -7 7 ^ 

[0 0 3 7 ] ^-^^vJ'^'^'BLXSy'nCfyh.^^Vl^ 
K^f}^'^V> I 07!jMD I 7 75^e#fc^^^n^l^^i^. 

^J!iMr^^X'-^(cSo^^T^^U-fe;i/MI SFETQ 

[0 0 3 8] :;^^Sgc^)J^^COV'f ^^□n>t:;x-^CDE 
EPROMl 0 7;0^ttff2(7)cfc^ tim^cO^ v^fHlS§^{i 

[0 0 3 9 ] tuEEEPROM 107(D^^UMISF 
ETQeet, 7!?MQe£P4 W^&t^^^\Z. 70— 
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-hm,mi)^^%'f-^n\h'r^ct\zX'DX?^'e')u i s 

OfS<T^Cc^Ht.^, ^7^cr^^i!jf^<^«7U"y^^ > 
[0 0 4 0 ] 'M^Z. MIBEEPROMIO 7 <Dm^(Om 

[0 0 4 1] cpui 0 Qt^^^-^n^^mun 
mn\z^y)Z'EVKoui o 7 ^i^^^^^t^^ccitif^^ 

n-jyj: XY AD B_© ^±mm\z-mm!^^^^.^..~. 

mmzm^'^^^-^^-m^m-^. '^\z. ^^ih^ 

20 ^fT^;<^:UM I S FETQeep, Ti^QttP^ ^^-^^-^^ftl 
fcX-r^v^MI SFETQs, 7!jSQ« i^7-Ki|^Ws, 7!; 

'y5^MI SFETQ,, TlrMQw ^m'^'^W.^zT ^ . CO) 
cht, ;<^UMI S FETQ^Ef, TZ/MQeet. tCi^^^n 

frf^, zmk. S^iA^^fr^P^^UMI S FETQ 
Ti^Qa P4 tCX-f';;5^M I SFETQs. Tb^Qu ^ 

tQei,, 7!;SQein (oy u-'t-^ y!f^—h'^^<Dy\z 
%m ^nx^^^ hy^Mmm<r)T^(D^m^mM(Dn 
^t}K ziyvu-'}W-him.\zmn^nx\^^^miL^ 

^\zm'*'^mzU'::^x^^^yu—^^ ycf^—hn.w,^ 

[0 0 4 3] '^\z. ^n<Dm^'knorz^<Dmmm^^ 

40 7^^', u-Ym.%\zm^m{'^^'i'To^o\zt^^x^^^. m 
^thmt. ^r. cpui 0 O/ii^^tid^n^^a^jfPfa 

EEPROMl 0 7 ^?^^^tg;^^Iijf^1:^^JC U 

^>JMI SFETQeep, Jb^Qmt tC^'^$nfc7-H 
^We, . We, (D0%X. m^-t^^U" K^W« Ti^W 

50 ^?T^i> >^:UM I S FETQee^, Jb^Qm^ <^'^y 
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[0 0 4 4] 'JkXZ. 1tlgtD^-?^t±iL'^^f -^fcJ^fT^lilS^lb 

/ ^ u ir ;v (7) 4- b If '^t?^ ^ ^ U ^ii^t* ^ , 

[0 0 4 5 ] ^:(7)iiJR$nfc;^tUt:;^<55>'^';M I s 

I-S F:E -TQ^r 7!r'SQupr";6^'^*iS"(h>^^^ 
S« 

[0 0 4 6] -rH. luteiM$f^5n/t^^'J-ti;^CD;^^:U 20 
MISFETQen-i /^SQejp. c7)7 0"-r ^' >i^^'- h 

misfetQhp. 71i^Qe£P4 tmmmt.f^^. cn 

[0 0 4 7] g| I tr^b/r-T-T n n Vh:^.-^^ 

CO 0 4 8 ] m^S RAMI 0 8 fi. tT||fT^<5D 
'fu>fvh'^\%W^^(D7'—^<r)^X. CPU 10 0^ 30 

cfcot;:. 2flc^P5^i'^;UM I SFET 2 0 5, 2 0 6 
ch. 4fia)N5'^^JUMI 5FET2 0 3, 2 0 4, 2 

0 7.2 0 8 i:T^fife^tlTi/i^„ 

[0 0 5 0] t^^. m2\t. m\\Z7r^\^tz.i^%m<r>~'% 
^i7)l^^(7}^-<i7 nn >h:a-3^?)^fi;^T»/^5S RAM 

1 0 8 cD;<^U-ir;U<D^^lHiS§T^^o 40 

[oosnnjis. SRAMi 0 s^;^^';-^;^^!. 2 

jScD,^jgi;i:c^tS!n:^^a:4^c^MI 5 F E T i:-e?^/5Kb 
fc^)CDT^-:?T*>J:i/^<. DRAM10 9t^, LT^ 
fr'l3<D7'n^^A^{^^ii4'cz)x-^0'4^'C> CPU! 
0 0 ^^V^t^ I /O 1 0 2 (hcDr-Wx-^^ii^SM-e 

RAMI 0 9cO/^Uir;i/t^, 'l^^^lt1'^^:S^<i: 
cn^»T^X-1' -y^'M I S F ET-hTt^^^nxU 

-5, ;i(Dci:e'ii, -^W^<^%%(fy'^^^nrxy^=L-^ 50 
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®, RAMtSSRAMl 0 8 i:DRAM 1 0 9 (hir^^ 

^^•r'5x":^(?:?lcit*(CfiSRAMi 0 S^;^vK X- 
:^ ^ iili ?^ 3i r 3 ik^> ^ f j:?'c£ 1/ ^ /^^'^S ct:' ;^ ^ /c£T ^ 
COtSltJrtaDRAMI 0 9 ^^t/^a, f^fESRAMlO 
8ii. Ut:>(0^4^^«>i/zL;<^'jiL'Ti^if^U. CPU 

1 0 0 hi(r>fSiX%^<^^-^^m:fTo. 

CO 0 5 2] :^IIM^7)J^,^C^^^t^DRAMl 0 913:. 
i(^m{iVs S'^J^t^0VJ:D^£Vi:^^{5:^Qlj]aLTli[jf^ 

1 ^^liiSfCt^Cl/iTSdf^^-ar^EPROMa 0 5^E 
EPROMl 0 m-^mm-^Vi I S FETi04#14/??^^ 
{bLTL.^'p76^^.TSr^, tzSiX^. S^lODRAMl 

.^.T>i5 . . E P I^QMl- .0.-5 EL . 

PROMl 0 SFET:<i<M^^tlTl.^5m 

Wl^t^^t\Z.. DRAM 1 0 9 t-ecOft^COEEP 
ROM10 7, EPROMl 0 5^i:^-?-n-^"ngfj^co 

[0053] DRAM 10 9 CO U 7 1/ v^^jf^t^. C 

pu 1 0 oco^Jiai|Jtcj:O^T7. dramio9cd 

1 0 6T%^$-t^^. 

5, ^6. 117^^ViTi$^B^1~^. 

[0 0 5 5] ms^t. mio-T-i ^nzi>}::rL—^7^m 

TlT^i^ EPROMl 0 S^^^LTt^^^MI S FET 
TVi^E EPROMl 0 T^mf^LX^^^Ul SFET 
TV^>5CPU1 OO^I/Ol 0 2^^^^f SMI S 

TET<7^m^mx^^o 

[0 0 5 6 ] ^5H^t.^T. Q H^EFROMl 0 5 CD 

>^'j-fe;i/^^^r^M I SFETT^»9, Qznmtz 

EPROMl 0 ScDTKl^XA^y 7 7"^r^-^*^^0)SI 
EPROM 1 0 5cDr KU'XA'^:/7 7-^x3":^7^^<7);^ 

m\si^^mj^r^?^^^-}i'Ui sFZTXh^. ep 

ROMl 0 5co/^iJirJU^mt*^M: I SFETQ 1 
>^7:>^b;^cj;^7a"r'f >^'ir-hmM7Ai, 
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Si:) ^nMLtz2JMm7^'i>r^^:=i>ha'-)V^-h 

9 At7)iiij®^±®'ri. vi^i^^^{i::vUn>^i oirs^n 

~i':»^v ^bT" 9— l^l&?:i^'M^I^^Ti^v^-^f^i}fo^^^ 

TaS i:. T I S i:. WS ii^) ^^tt;t^M(^^^ 

yir'/^y^-Vli^yTs (PSG) :^'n>K-7>'P 
SG (BPSG) 7^^Xx^CVDf^{IJ;^^{fc:">U 30 
n>^^^V>ticn^.cr)^i(M^T^^^$nTt^^^. 15 

1''J7CDJ^^^^!lPL.r. MI SFETQ2cDm^6^^ 

7 B <J>mm^'(S:zM\t:n\t^m'Ciy U □ >^ l O 
T^^nXVi^, KUOMCDn+M^i^r^^^l 3B 
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^^Tp-M^^l*:^^l 1 C_i.., V~X. KKX?) 

Mmm. \ 3 ciT^^^^iTt^^o sG^i 7{;:{m^ 

?L1 S^ilUTE^l 9;i^^^$tlTl'^^. Z,O^W^\ 

^:^lxTl.^7^U^<. SEI^l 9(;:)±{CtlP SG^. 7'^X 
T c V D ^£ t;: J; ^ ^{b -> U n >M^75^ f^t -5 ^^/x 7 v 

[0 0 5 7] 3tffe^^'Jir;l/Q 107n-T--^ >y^'~ 
h^^7Ai. N5"-^^^;VMI SFETQ2c7)y— hm 
M7Bi:. P-?r^;t'MI S FETQ3^9^'-hmM7 
Bt^. («!i;^lli@CD3f^^?5^?,7^oTV^^o ;<^U-t 
2 coy- 9 Afi^ 2 IS g CD^m^:!^ b /j: -s. T 

Q2, P^^^;l/MI SFETQ30^n^n(7)y-h 

[0 0 5 8 ] ^efC^t'^T, Q4f^EEPROMI 0 7 
C0;<^U-tr;t'<7)'ti<D^^UM I S FETQm. /^MQ 
EEP, ^^^3cT^N5"^^;!/Mr SFET. QStistrSBE 
EPROMl 0 7cO^^'j-tr;t'<^4'(Z)X-Y -y^^M T S F 
ETQj, 7!;MQs, ^ ^^^^tiE £ P ROM 1 0 7C07 Kl^ 
X A 7 r ^7^:3 -y^ ^ N ^ ^ 

;i/MI SFET, Q6fiEEPROM10 7 CD 520^ 

^i?ij5So-r^P5^r-^;^M I s FET-r^e.. 

[0 0 5 9 ] i^S5N^^^^;!/MI SFETQ4tl. 5 0 

m^t. 1 0 0 0-2 0 0 0 Am^o/^^cD^itrv-Un 
>^^v'^>?^<f:^l6i^^2 1 ci:> 1 0 0 A^^0^is:)T^^^i/^ 

§r^^^y^)ziymti''^U^yu-^^ y^^^-V^^^i 

f-Vmm'^Ct. 7-K^i:-#:tr/i^^$nT^i^ 
r]>hn~;uer-hm^9Ci:> V-X.. KU'-r><h?'cC 
;5n^ij^^^^*:M^2 OchT^^^nTOi-S. 7D-^^ 

m\^t^'^-:>x\^^. '^mk2i\tvu-'r^y^^f- 

^<n%o:>X'h^. m%Z:^'^^)'Z)\/(T^7.-i ';/^M I S FE 

§r'^^y^)ziymi^^ti^^-vn^i "^t. 7-x, 

7 B co#Mj^ix±©ti^s^M 1 0 xm^ 

t?^j:Sniy¥^^^li^2 OiC^^. i^M?Ll S^iSbTE 



15 

^P^'i'T^Ji/MI SFETQ6ti. ^'-hl^m.m6 
tS/¥-^«I^1 3Ci:T;^A)£;$nTU6o y-h^M 

[0 0 6 0 ] f^^. ^^u-t;^^^)N5P•^4^;^M I SFE 

TSS^l 9Tt5^nT0i^, cnti. EPROM10 5 

^Tr^afe $ nx b ^ f» CO :$:5^lhT a 36 -5 * 
[0 0 6 1 ] f^^. ieiS^^Q4^7D-7^^>>^<ir- 
hH^STCi, MISFETQ5. Q6(?5y"hm^7 
Bti. HiIteEPROM 1 0 5C0;^^'Jt:;^Q 1^737a- 
7^^>^>^-^'m^7 A]5:r>'MI SFETQ2, Q3c^ 
y-hmM7Btf^C^lSgt:0^^^-trj^^$nTVi 
^» EEPROMl 0 7<^/^'jMI S FETQ4C0I3 
> hn-Jl/y"h^^9Cft> EPROM 1 0 5<^3i> 
h a~;l.y- H 9 A <h i;^ 2 ® g c^^^^?iJ^ «3 

CO 0 6 2 ] ^7 Q7t^CPU 1 0 0 

t~^7cJ6(7)N-?'v^;UMI S FET. Q 8 I /O 1 0 

-SN^I-^^yi/MI S FET. Q9tiCPUI 0 0€l«j6iE 
r^fc^j6<75P5=-V^>;i'MI S FETT^^. ^ISN^'I- 
;r^;UMI SFETQ7tS, 2 5 OA^^t?)i^l'^^li::vU 

1 3 B hxmi^^tVC^^^. tuf£N?^-v^;UM I S F E 
TQSti, ^*-Mga^8D<h, y"h^M9D<i:. V 

i^l 1 AJLma)H2^^^rn+^^^#:mi^l SB^T 
m^^tlTV^^. nM^^^milAtl. HUO^ 
^t^^^;^j:;^^E;i)^'Enjja$n/ti:^t'MI S FETQ8 

;i/MI S FETQ9ti. y-h^^P.8D>, 
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C0 0 6 3 ]/j:43. MISFETQ7, Q8, Q 9 
n^'n^y-h^^9D[S, ttrfgEPROMl 0 5c7:fa 
>hn-;i/y-hm^9 A^ti^EEPROM l 0 7(^n 

> h o-;!/^'- h 9 c i t;^ 2 ^ g t^^m^;^^ b 

[0 0 6 4] ^^c, ^SJl.^L'/rSRAMl 0 8C0;<^ 
iO 'Ji:;^^^J5^r'SN^-\>^^;bM I S FETSitXP^'^^ 

0 ^mf^r^-H^^^-^}m i s f etq 7 ^o:p5"^^^ 

I S F E TQ 9 ilH^CD^atfl/^oT^i^, 
[0 0 6 5] 'A\Z. m^Ul SFETQl. Q2, Q 
3, Q4, Q5, Q6, Q7. Q8. Q9(^^tl^'nC0 

S-S'^^Bt^TTMB^rSV"" 

[0066] ^5. ^5. ^775^115 6, li 5 7 , D 

20 <7)EPROM105. EEPROMl 0 7:S:ti^CPUI 

0 0^^^^-r^Mi s F Erom^j:m\zi^^-f^mm 

^T^O. IgI5;?l?ggI5 6;^^'EPROMl 0 SCD^^U 

n^1M^<7}^®^. i!6 7:!i3gl5 7:O^EEPROM1 0 
7C0;<^:U-tr;^^tX^CDj^jSlH]S§^lft^T^M I S FE 

1 0 Oi: I /ox 0 2^^^r^MI SF£T^t|gfrtb 
[0 0 6 7 ] U:}^. ^2t'7i^L?tSRAM0>^U-frJb 

Ml SFETQTRZ/F^^r^-JlMl SFETQ9^f«I 

[0 0 6 8 ] i^^m(^mm(D'7^ ^UZ2>\f::x-^(r>E 
PROM105, EEPROM107. CPUIOO^ 
■ai/Ol 0 2^1^^T5MI SFET<DWkm.l5m\t. 

mzib'^mi^^zTT^rxo^z. p-M4^«^s^g (5^7 

40 ^^3^?i^/^5:r^, 5 ot^i^ie-r:^>^£A^fT^<h€tc 
[0 0 6 9] '^\z. mi iTb^mi ac^Tcfc^tc. Wi 

|gm^4^J^0£L.. ^fcp-'Sl'^x;U^^3tCp^^^^ 

$^>tCTM<htT{^^bfc^ifc>'Ur]>^5 0$ 
50 ^^ibTn-M'>Xjl/fi^2R(:Kp'-^'>XjU^feX3<7) 
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7 ^ -JU Klfei^M4 'r:mt)tiX^^t^'v^Bm^mth^irrc 

[0 0 7 0 ] 'AiZ. mi o^ZTT^LfzEEPROUl 0 7 
(D ^^^) iz}lRlf^(Dm^^®^<^Nr'^^-)\^U I SFE 

m\:Lrminm'^m^mm2 0 (D±^\zmm.m (s i 
O:) zi^m^-t^. 'imm2 i^trmz-^'^^M^ 

mj^^t. I 0 Q 0-'2 0 0 0 Ammx^^. ^^l^\tml 

0 0 h^ms^t 1000-2000 a^^ 
(Dnm^^^mmz 0 cD±.%w^Bm^mmzm^vx 

:k\Z. EEPROM10r(^p<^:ijMISFE 

rQ4<Dh>^--jmmm2 2^i^i^^n^3^o:>'^mm 
2 i^x.y^>^f^fz^\z. 1^ 2 0 TiMi^ 2 2 c^-r 

[0 0 7 2 ] :k\z. ^2 1 iz^LTzJiv^z, mBim2 1 
o:>b>^jmmm2 2yf}mfj^^ti^3^^xyf->^L 

zyT^vm^^^^m^r^. '^\z. 9t<njznxmmm2i so 
t^^^-^^fzz.t\z^^xm^\.tznm^m^w^z 0 

2 2 ^?^^-r h y^}mmm 2 2 (r)mM\t. 

1 0 0 A^^T$)^o 

[0 0 7 3 ]:;^tC. EPROMl 0 5C0^^:Uir;PQ 1 

cr)7o-T->f' >^^- Km^7 A. mmm'^oui s? 

ETQ2. Q 3coy- hm:^7 B]^t>'EEPROM 1 0 
7(7?/^'J-t;U(D>^^iJMI SFETQ4cD7n-x-< 

>^>'-b^^7C, filS/^>Ji:;ucD;^'i'^>'^M I S 
FET:S:rX^32(eI^(^M I S F E TQ 5 c^y- h^^ 7 40 
B^^J5&t-^;^a6tC, 11 2 3 7!7M^2 5tl/T^Ti:oC> 
C V D T n --^^X.)VmML 2 RlS p -M^Xjl/^ 

^j^^i'u> (P) ^'^xLximmt^m^. 

[ 0 0 7 4 ] 'A\z. 2 6 7!jS^ 2 8 t::^1-ci; ^ ic. mi 
ia^^fHvUll>^7:^/^^-->^bT. EPROM 

1 0 5tD;<^:U-t!:JUQlcD7a-T-^>^'y-hm^7 
A. i^ja[Hig§<:oy- hmM7 B. EEPROM1070 
/^UMI SFETQ4<D7n"X'Y>^^^'"-K'^^7 50 
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C. EEPROMl 0 70;<^ Uiz:;Uc7:);^-r •^^'M I S 
FETS:IX^23[HI^«^M I SFETQ5. Q 6 <Z)y- h 

7 B ^^n^'tij^^Kf c p u 1 0 0 1 /^o 

1 0 2^aiJjct'^MI SFETQ7. Q8, Q 9 CD^- 

^^m^t. wzmf^^ti^m2mB0'smmxmi^T^ 

0T. ::n5>MI SFETQ7-Q9^?^^r^7^c5e)0 

^mxittm 1 ^ § co^^trs >• u n >g^ 7 ^ nx l. 

[0 0 7 5] ZZX\ m2 e^Z^LfzEPROUl Q S 

oyu-f-^ >cf¥-v^mi Az:t.\z^'^\tn^zt 
t^<. ^<'^^t^n^-ytt^'DX^^^. L-h^L. 7 
- \^mm^t^:^\Pi\zioh^x\tm^r^ ^ ^ u -tr;uco 

7n~7=-w >^^^'-Km^7 Ar^:^::•®D^U7t^^•r^" 
■K^M-( 7—K^)- 9-A-^^^:r ^- ^-^IC-^-ttJlB7^— 

^'mm^i.x^^^is^{z3^<m^vx^^^y a—f- ^ 

[0 0 7 6]-;^, EEPROMl 0 7CO;<^Uir;K7:) 
>^UM r S FETQ4G07n-T'>< >^y— h^^7 

c\tm'^ CD ^=E^)t)v::: t\z^K>m^nrz/^^ - y\zu 

^TV^^, ^1);:^::, ^2 9 BSIi 3 l tl^fct^ tc. EP 
ROM! 0 5(^7n-X'r >:^'<^- hm^7 A^tXEE 

PROMi 0 1 (Dyu-'r-i y^^'-v-^mi co^-^ 
^mmi\:Lxw,2^'-hmmmsA. sc^mj^r^. 
z.(Dm2¥-hmmwkB h, sc^^^^^r^i^tc, ^ 
(^teoy- 7 B0^®t3.^^'fb^nr^u^^■^t;>' 
'J=]>m8)^?^^^^$n^, mz. cpuioam^:^LK 
I/O 1 0 2mmA^(^m»^i'i^7. hms sxm^tz 

CPUl 0 O^^^U^I/O 1 0 2M^{C^fi5;$n 

CO 0 7 7] mz 27bmm3 4\z7ikrxo\z. 9c 

\zm\:y')Ci>m^'^:i~y^>tf\^tz^t\z^'DXn\^ 
LtzCVV 1 0 0^^:5:0^1/0 1 0 2^^^^M\t\^ 
X. CVDIO Q^Ul/Ol0 2^mJ^^^fz^<DU 
I SFEToO^-h^^MSD^^^^rao Z.cDd'-h 

mmm s d ^ m^-t^ t^\z ^n^'no 7 n - t- ^ > 

^nr. m2y-Mfe^m8A, 8 CS:t/^^fc->Uz]> 

mt. m:m\zz^Qkmmzu^^^\zr^. ^tz. 
"f-vymm^ixDmmt. cpui 0 o-^i/oi 0 

Z^m^r^U I S FETQ7~Q9tC^::)T^M?^^M 
mzr^. t^^. E PROMI 0 5^E EPROM 1 0 
7cDpi^:UirJl/:S:t;^n6>a)1^3Z2[5l^^^^TaM I S 
FET(Dy-h^lfem6(h. CPUIOO^I/OIO 



^9 

mm 6 h tmm sv^m i^mm^zm^^t^ z,tt 

^ b 2 JiM?:?^ b ^ T I i ^ . atlJS^II^ ~> U n >M 
ti'i':t>^A^l^i2;^'enM^M^^^Jx.t^'J> (P) ^ 

EEPROMl 0 rcD/^UMI SFETQ4iO:3>N 
■ l3---;i.^--^h'^^i Hl^) -S-C.-M ^S■F-ETQ'- 
[0 0 8 1 ] ^ir. (138 ;^^^4 0 ir.T^^ J: ^ ^C. U 

'J7.vmi z^fe^^-t^. c<^^^-e, epromio 

^m^m^'^^:^f^^z^^^xhm^<D^'E^)iL}i^z:i:\z 
coo 8 2] '^\z. m4 AjbMm4: ^^z^-r^o^z. E 

PROMlOSiEEPROMlO 7 0tn'etlcOD> 
hO-JV^'-hnm 9 A. 9DC7)^®^I^ 

'i^^Ul S?ZrQ2, Q3. Q5. Q6, Q7, 
Q8. Q9a)y-h^^7B. 9D£^^®%^{t:^nT 
^{l:VUn>^l OTl^^'J^pJc^tl^, EPROMIO SCO 
>:^*j-tAQ li^^Mi. I/OI 0 2C0MI SFET 

< ^>^AtCJ:^ T p --^^^x^Pil^ 3 -.nM^i^WJ 
X^Itm (As) ^j^At-T. ^^ijir;^Q 1 iN^^r 
^^^M I SFETQ8cDy-X. Y^U^X^-mtU^ 

nm^^^^mmi lA^m^f^. n^tt^A^n^ 

[0 0 8 3] C<?D^. Uv^T; h^5 e^iS^ib. gl4 7 
;f!iM^4 9fC^'rj;^iC, EPROMl 0 5©liSa[Hi?§ 

ti^mt. c?Di oo^mf^t^rz^<7)isi^^^-^}i 
U I s TETQrmmf^n^^mt^^uUzi^Px 

h«5 7^J^^ra, ^L-C. ■ityii.XlZ^'oTnm 
:^mmXW)> (P) ^^AUT, mjIBNr^^^jWM 
ISFETQ2, Q7<0V-X, \^U-(>0-^tU^ 

n--m^m^mmi iB^mmt^. d^o^t^A^n 
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^^.Mi^-<T>(?^K-Xi3:ti, ^ix.t^l 0" atoms/cr 
T^^, ::£;om. l^vx 7 ^^^r^. 
CO 0 8 4] US 0 73f^^5 2C^rJ:3fC. E 
PROMlOos EEPROMl 0 7 cD^n^'ncDJlS 
[Hl£§^ti5£-r^feis6cOP5^Yt-;UMI 5FETQ3, Q 

btzUzyT^hms Q^mf^r^. -eur. -rtymx^z 
^oxpm^mmi?i.^<t7fsn> (B) ^^ALT, itfie 

10 P^'-^t^Jl/M I S FETQ 3, Q6, Q9c7)y-'A, F 

[0 0 8 5 ] 'AiZ. ms 3 7i^^5 5\Z^st^O\Z. ^ 
tl-^^nco^'" h1gM7A, 9A. 7B, ''jC, ^9 C^U^__ 

— 9vmm\z: mxwcY DtM.'^^^^'t- > x # > 

m^t^o 'AiZ. F^^^JVUl SFETQZ. Q9 
20 t. EEPROMl 0 7(7);>^^U-tr;V^tX-^tl8<:0)^ja 
lHlS§^^^^T^/^ie)<^N5^i-t-;!/M I S FET^^-f^^t^) 
nSfj|J^^Ux;:?.NJ^5 ^fe. EPROMl 

0 5<Dmm^mo:>\<i^^:^jvu i s fetq2(^ 
^xxnm-^mm\?L\t\^m (as) ^^^xi^x^m 

h^5 9€:^^T^o 
30 [0 0 8 6] mz. |g 5 6 7!iS!l 5 8 \Z7r^'t ^ O^Z. ^ 
n^ncDN^'r^^UMI SFETQ 1. Q2. Q4. Q 
5, Q7. Q8c;5±^U'i?Ah^6 OtflSVi. ^/cEE 

pROMi 0 1 <T}WiJm^^Fj'^^->)vyi i sfetq 

^< K'>;r";n 2S:o:7^-;i/Hlga^M475^^>Hff^(0 
^g|/f^«f fc finite U-v A 0 ^m^t^. 
T. -f ^>?lATp^^liSWjAtf>J^n> (B) €^A 
LT, -^n^ncopf^^^^^Mi^i 3 ^^i::£T^o c 

1/>?A hM6 O^^^ra- CCD^. liiST^M^ 

Dfrc:i:^gt{t^'J::i>^. PSGl^, BPSG^A/^y 
^ J; § ^{bs- U 3 >m ^ ^ i/Ul n e> <^f3[P ^ -r? 
xmm-h. 

[0 0 8 7] 'Asz. nvy^-'y^ymi^-^^mimz 

^SLT^^'^JLl S^J^^L, c:<:0^^)^7Ll 5C0^^ 

-;l/bTA'7.v^"V3 >^1 4<^^*5^;2;7Q-^fT 
a, A'^^; v^-v-g >^1 40iit3. 

50 ^^x^A^^sJt^iiLTCintCvUn >^^. ^^U 
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TaSi:,TiSi:.WSi2) ^m^Ltc^. C 

Un>M> m^m^rt^Z^^7.}::> ^ ^> ' ^'y7>m. 10 
y^XT C V D f3 J; ^^fb V U a >M^f^^ bT/^ y v 

^1 7 ^M^.^\zw^^Lxmmii B^m^t^. mm 

^a:)]'y-{JLy^>':fXm(D^j^^:^y^>^VXm 

4{Z7r:LTz,^y\z. CPU 1 0 o^m^-t^raboui 

SFETQ7, Q9tl/0l 0 2^m)^t^rciib<^U 

1 s?ErQs<Dy-hmmmsD\t. ^teprom 

TQ7, Q8, Q9<Dmm^z^\zmm-^nx^^ftM^^^ so 
itiy^ziymB^x^y^-y^Lx^Drnt. z.<Dm^^ 
(D^mtxmxm^btzi)^. m^E?Koui q s<d% 

\-mmmsC^M^t^mzMl S,FETQ7 , Q8, 

Q9(Dmi^<Dm^m\:y^jz}ym&^x.y^y^v. z 
-hmmmsA, sc^mfS^f^tt^znmizuisv 

ETQ7, Q8. Q9ti^€^^t:Ury-h^iii®l8D 

Tj^M 1 6tc^L;:::EPR0Ml 0 Sa^^^^UizAQ l 
<Dmi^'"h^mm^ EEPROMl 0 7C0p<^U 

^mmzmmbx^^^i^K z,nt>^^ti'em\^ (Dxm 
[0 0 9 0] ^ic. miiz^brz^nm^mPMco-^^^ 

n 3 > f Hl^tt b nx ^ D R AM<7) / ^ U 
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c^?^!lcoT-f ^ □ =] > tfiL- ^ fc^tt ^ nr t/^ 5> D R A 
Mo^^^j±)i^<D^^.xwz:^i^i^mmmx^^. 

[0 0 9 2 ] ^r, gl5 9^{^oTtirl2RAM(Dp^^U 

AM(^/^u-t:;Hi. p~i^:>x;i^^^3^c^^t6tir 

1 sFETQt^. mity^) ^ym-^^^ti^'y- h^Bm 
sT)t. m^^t^'^^By^jziym(^±\zy^)^^ 

(MoSi:. TaSii. TiSh. WSi^) ^miU 

Lxmj^Lrz2mmti'hf^^'f-hm,m (7~k^) 9 

lBiii.^0^5j^^^rn+^¥^1^^I^l 
#l^[fe^nT»/^ee mnyi^-h7 E(D7s^ y^Ul SE 

Ei:Qm<Dmmz\'xmmwwL2 2^r^m^^mity'^)iiy 
mt^^u^mmm2ii:}^m^xhy). m^zrv-viE 
omu(Dm^^mm't^^o\zU'DX\^^^. mmy'u- 

[0 0 9 3 ] tiIfSDRAMcD;<^Uii;UOSii^:^ 

^^^^ oi^mm^ 2^^oxmm^^. neor^-r 

3, y^-}\^Ymm!:A. x>^^\^)V7.Vyn^^^ 
^W^^Ltzi^. EPROMl 0 S^EEPROMl 0 7 
(D;<^U-trjl'Ql, QA'MJ^QSCO^'—Vm^m^^'^ 
^f^Xg (^1 47!rStgl 1 6) TDRAM£^/^Uir 
;V^^}IMJ¥:^)^* 5 0 0 Al^cDigfbv U 3 6 ^^'/^^ 

sn^o" fztiL, z.cr)m^ty')ziym^\t7.^ y'^ui 
sEEXQ<D^-v'^mmti.x\xmm^tit^^K ccd 
p^.'^Tti. m^Q\z7n\^fznm^mwmm.2o. mmm 

2 1. 2 2^ij^fiS:$nT^^/j:5/^, eeprom 

i 0 7cD;<^iJ-t:;PQ4l:C/^Q5<?)y— X, KU-OT' 

^^Tim.^^^^^^2o-%:mm'hxmx. ^^^^c 

CO 0 9 4] EEPROM 1 0 7 a);<^Uir;l^C5 

^,^^2 i^?^^-r^xij (^1 ijbmmi 9) x\ ^ 

zcom,^.x^tm^i^m2 2i)m^ft>n^vmhmmm2 
I ttsiox^'^^. mmm2 i<Dmm\t. 1000-20 

OOA^^T^^. :^iZ. eeprom 1 0 7(7)h>4=^ 

)mBm2 2'^mf^tn^^j^mmm2 i^nyf-y 

C^T^Xm (^2 07^^^12 2) ^iS^^CcDllim 

wm2 2f)^m^i^ti^3^<j)]^mm2 1 ^MiJi^t'^^^ 
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y D"~7-^ >^'y-' hm^7 A, 7 cRis^n^^nmm 

\§i^<DU.l SFETQZ, Q3. QGOOy-hm^TB 
^^I^r^Xm (112 3 7!7M1S2 8) T, gI6 1 tl^f 

\t. cvDmz^^mti-'j:=i>^rmf^bxhx<. 10 

fli^^CPUlOO. I/^Ol 0 2. EPROMl 0 5 
RUE E P ROM i 0 7 <Dmm\B^'^m0SLr^U I S F 

ROM 1 0 TCD^^'Jiljl/Q i, Q4(^7D"x>r>^ 

U-h 7 EiD^iJtClfel^M2 ae^^Lfc^, ^^JAt^D 
RAM 1 0 9<73^S;^^C(DBf553^^UvX h^T^l/^^ 
X-f y^MI SFETQ:6^l£tt^.n^^^'^CPUl 0 
0, I/'OlOa, EPROMl 0 5^^r/*EEPROM 
1 0 7 0i^5S(Hl£&^^i3tTaMI SFETTi^^^ltbn^ 
^^CD]|^ViJSEg.ltS^7 4i. EPROMl 0 S-^EEPR 

OMi 0 7<^^^ ij-feji^Q I, Q4<Dyo-r-^ y^y 

<„ rtr, ^fSUvX h^^{^^L./c^> EPROM 30 
1 0 5S:l/EEPR0Ml 0 7 r-Y >^/y- h 

m^TA, 7C(?3^^^^^^^t:L.T^2y-h|gl^M8 
A, 8C^?^J5SrS. 

[0 0 9 5] :k\z. ^6 2iC7i^-r^5lC> CPU 1 0 0 

^ I/O 1 0 2(Dmmzy-\-^mmsD^mj^-t^x 
'^n<in^mmzm^i:~>o:j>m^^^fj:^y-h ^mm 

BD^mj^r^. Uii. C:c7)y-Mg^^8Df^. EP 
ROMl 0 5:g5:tXEEPROMl 0 7 (Dyu-f-^ >y 

y-hnm7A. 7 co)B:m<Dm2y-hmBmsA, 40 
8 c^mf^T^xmhmmzmj^r^^o\zLx'b^ 

U» '^^Zs EPROMl 0 5|^t>'EEPROMl 0 7 <D 
3>Y-n-)iy-h^m% A, 9C. CPVlOORtS 

I /o 1 0 2mm<Dy-bnm9D^^}^r^xm m 

32Jb^m4Z) X\ X-i'^yf'MI S FETQcoy-h 

nm^D^m^-r^. :^iz. epromi o ssikee 

PROM 1 0 7iOii> hn-';!/^- hmM9 A, 9CO 

mmzmBmio^mf$.r^tt\z. x^^^^^misf 



) 11-317503 
24 

2^J^^r^. '-kiZ. EPROMl 0 5 <?)iSSiS[Hlg§ 
<=0N5"r:^;^MI S FETQ 2^Z>^CPU 1 0 Om^cO 
NT^t^-^UM I SFETQ7CDn-S^^ii:#:M^l 1 B 
^ff^^r^X^ (114 7 7^^1114 9) X\ X-r-y^MI 
SFETQ<7}V"X, KU^>C0^^;^jl^ii(J^^£f n- 
^^^^^JIJl IB^J^^f^. 'AiZ. EPROMl 0 
5:^e>'EEPR0Ml 0 7a);>t^:U-fe:;l'Ql. Q4]kZS 
^n^<Dmmm^<DU I SFETQ 2. Q5, CPUl 
0 0 <h IXO 1 0 2^:feJcON^^^;L'M I S FETQ 
7, Q8<^V"X. >0~-mX$}^niM^'^^ 

m^i3A, i3B^j^^r^x^ mbSTijMms 

^—>3>^1 7. iglSi 9. Iii^L.T^/^7'^t/^>^r-i'■:^ 

~ [ O'O 9^ 6-]- ix±. "mmuTcJro tr, -e vuxju r o 

5, EEPROMl 0 7^?^^rSXfiTDRAMl 0 
[0 0 9 7 ] '^{Z. mWZT^Ltz^^ ^OZI>\i:l — ^ 

[0098] gl63J^. H I0yf^l.tc^^ ^UZiy)d=L 
[0 0 9 9] gI6 3lC43V^Tx RtiT:^ D^^^XcD^^^ 

[0 10 0] mmmi=^^\t.. v^—)vntmw.4(D 

mm7ot. ^(Dnmzm^^ntz.^^m'^THtt^^ 
u^x^^^. ^'!^^i^7 Mt^i^m^Ts^mm^z^x^n 
x. y)\y^-yA^t^st^^m^i e ^:^-^y^m^ 

^^X^^^O\ZtX':>X^^^. ^fev ^Si^m7 G(D±mz 
U^I^'^&Vc cXtiVs sT^^'M^n^gSill 6;:j^^ 
tt^>nT(^i^o n-'Sy'::7x;i/ti^2(7)^{S:fi. vccX 

^^l^m7Ft. ^1^^7Fc7)aM<Dl§m^^8F 

^im^7 F(^jitcm^sTistt^nfcm2iigt;)3i 
2j§n<r)m^m\t. m?i\t^^^y^)zi >m(D±\zy^) 

(MoS ii. TaS ij. T i S i^, WS 
i:) ^mMl'ft2^mfi^^t^-^X^-^^. ^11^^7F 

Rism2'^m^F\t. ^mf)^^,mm^zmA-^nxim 
mt^^tji^nxv^^. tLx. mi^m7 Fiktf^m2m 
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me 4\z7r^T^o\z. y-<-)\y\'mB^^o:±\zm <. ximmm? G&^^(Dmnm7 A, 7b. 7c. j 

^t^cvDT-Bii§@c;)i^i^fB>'U=!>^7 ^j^^t* H, 7 F tmmizMmm<^^^^^mxLrzh(Dx^o 

ib(r}^m^^mxLxi^tsi^K 'Aiz. #^^>'U3>M [0 10 5] mmLft^o^z. m.^m^Rt^w^ 

7^Z^:tyflXX^m^^mxr^tt<D/'syy7mt lO m'rCU. EPROMIOS, EEPROMI O 7^;i^ 

Lx. Mx\i^'^m'y^)zi>m7 o^m^mm.it\.xm f^r^xm^m-^xmf^r^ctT^^x^^o 

T^^fB->'J=?>^7tI'J> (P) . t^a> (B) 0iyOlO2<7)^<D-'D<Dl/O±Jl^me7^Z7r: 

w^tt-M (As) m^cD^-^-mmui-^m^^tiQ'' i~- 

1 atocis/cni'aST^A-re. Ttfis. z0'<:t>fi.x [0 10 7] c<Dm& 7 izTjkLti I /o±:Mt. m^tm 

^m^m^0±miz^m^^A-^7.^^ 6 z-^m^^-t^. hox^'o. -7^^nzi>]d:x-^om^(^mffmmx 

-^^yfiAiz^-yx^iro^^iz^tupxhrnxj^^m 20 ^^s*, -4ovmm<^^mt. y'^y^uvysym?^ 

ym.xm$ki-ni^^x\^\ ^l-t. ^m^y^jzi>m7 ^ om'^<7)mf^m!£v c c u^ji^xm.j£^^LrcW:. p 

EPROM10 5. EEPROMl 0 7C0;.^^i;-tr;l'Q 5^1- ^^;i/M I S F E T Tp, ci:N5^r :t-;l-M I S F E T T 

1, Q4C0:7a-x^ >//^r'- }.^^7 A, 7C, -^n «i t^^^j^j:^^ >/X-':$^fcA;^7$n. ^co^tS^coM^^^^' 
^><^i§?ZItHlS§<Z)MI SFETQ2, Q3, Q5, Q60 tT^n^o ^'cJ:*^. EI 7 tr^ LT^cN^^i- ^-.^UM I S F E T 
y-h^^7B^hUT^^^L> ^fc^^as^^RcOl^^ial Q 8 /j^, BtjteNf^r^^JUM I S F E T T«, 

=¥-7H. ^^m^G(Dmi1^^7 ? tLXmmr^O) -15. ^-i ^nziy\:::L-^t^^%.^^7r^m^m^X^ 

X\ Hvria^lie^l^aATA^ 6 2i&J^^b/i^^2lHjgiO tl'^fl^'f-^U. P^^^^jbivl I S FETTfi chN^ 

^M^^?iA=&fT^T^IS^>''j3>M7(^<£^Jaft:^gI -^-^jUMI SFETT« fi'^^U^^ yn-i^mm^i^L 

^fS^2lElgc9:T:|iSifecoi^A^^iSI$:TfT-^ 30 T. x-f ^ U-y va P5^^ ^;UM I S FE TT„ 

m^Cf^, ^M4^^A-7X:^7 6 2T^t^tlTt.i/^j:^^^SS^ t. X>A>X;^ > hg/co P^i';^;i.M I S F E T Tr^ 

t^l^ii:SI 6 1 UT^i^a^ V U H >^ 7 ^Siii^it ^h75^ ^,f^^'f yn-^^^\Z^ y) m^m^tl/cmili;^ 

[0 10 3] ^6 5t::^TJ:-9t::. UvX [0 10 8] itif2IM6 7 (C^i^UfcP^^^^;!/!^ I 

3^^oT^M^i>U3>^7^/T^-->i/Lr. S SFET„ <^^^^i^^il6 Sf'^fo iaeStC^-Tcfc 

^m7G, ^mm=f-7n. ^S^^CCD^im^7 F^ oJ::. P^r^;i/MI SFETT„ n-M'>x;W^ 

^i^^T^o rcOci:^. EPROM10 5. EEPROM J^2 ItC^^^nTl/i^o Cc^n ~5y':7x;i/M^2 X 

1 0 7cD;=<^U-t:;t/Q 1. Q4cD7n-T-/ >^*y"l- ti, n -'^^x;U^^2 J; 0^l^^^i^^:*^'fS< . 

^M7A. 7C. 'enb(^^j2l£lg§c;^)MI S FETQ ^^$;^^'n -S'^?x;i.^^2 cJ: 0 fcCoTl/^^. ^L- 

2, Q3. Q5. Q6<7)<!r--f^^7 B=^f^^^n^„ 40 T. MISFETT„fl. ^{t'>U 3 >^^^ ^T^-Sy- 
^^zsm-m^=f-omm^7Y. ^£^^9 fco^®^ ig:^i 1 mncogg^i-^^^-rp+M^^^^^i 3Ci 

[0 10 4] t^^. ^^m7 G\Zff^'^(ry^m^'^mz't I i7)7^l^:7^-;uh'r€i^^4a)TH^tc:tati'bn. 

'^<j>^nm^^mm'(^xt^<D\zi\^.x. mtzmzun nxi/^^, ¥-vnm7 i<Dmm. y ^-)vnmm 

(D^-y^m}^x^n'Dmh^^^m=i-ot:,mz. ^<jy%2m 4®±{ci2&-$nTua. miT\--m.o :^m^^2 i (d 

^<i^~^mm^xxmx\^tz^-mmt^^^%m(r)^hm^ so y ^-}vYmM^^o:>'r\z\t. t(i?&p-M^^#:M^i 
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^j-TU^^, ;i/MISFETQ5. /^SIMi^^O P ^-Jl/M I S F E 

[0 110] P-r^^^;UMI S FETTps (DU^^m mi 4, mmUl S. M^l 6. ^2/§@C0/^^'>^-' 

XW,tiy^)Zi>me A^lBl^r^. 'A^Z. ClOJif-lt,^ lO [O l l S] /j:^. -l^flBUe 8tC;^L7tP5"^t-;l/MI 

Xn--m^:i~)mM2 l^m)^-t^. 'A^Z. ^mi^m^ [01143^74^, 8tr^UfcP-7-^^;i^MI 

1 (D^momiti^ 0 3->^ 6 6 f^^ibMthLX^-^^^^r S F E T CD^- h.^i^M 6 J: D if 0^^- h^,^^ 7 0^ 

/j:t:)-^n-Sy^XjU^^2 I ^mMitl^X. mify^Jzi m^^tzP'^^r S FET:S:tKN5"rt^;l'MI SF 

- CO 1-1- 10 0 tc^^i:-^^c-,-^ft:v-y :3~>M 6-6- — 'to rt s~i mT 4 r43V>xr^igr^5 n -"M':!7x;i/W^ ' 

x)m^2 0:)mj^mnom^mti^u Zi >^^i^^L. t^;UM I S FE T£^y'- MS^J^ 7 0 ^S^ft'V'; 3 

<:t>^^A^^foTn~^^x;^^^2^^^^bfc:^t. 20 ymfi^^^o. mmn o o 0-2 0 0 oAmmtm< 

^o:)mM\zmMitizX-:>x. mtzy '^Jziym 6 s^m-^ ^toTOi^, p— ^»t?x;l/^^3{Ct^ 0'--+'4 0 vco$g 

5 0^^^^=f^/^l.T, ^^^S-^KDs^tan-^J^X M^^f^lSJIi^'Jn>||;^»^b/j:^y-hm^7 J 

;i/^^2 1 <hn-g^^xjv^j^2jei.^coM^{cp^^M ch, V"X, h^u-^ >(D-m^^tnm'^-m^mms I 

!^^mxbxv-mK?jz)i^m.^3^j^h%r^o M\z. m. t. v-x. Ku-rxDst^ten^^^s^^^^s m^i^co 

]^fjzr^t^(D-^x^ t\^x. n--m^jz)imi$.2 1 , 30 ^^4coTti^ttbn, nm'^'^i^v^m 3B^m/v 

n~M^x;i.^i^2&L<p-^ox;utl^3co±cuv^ T^tj-'^nT 1/^-5). n§y^^^m^5 I in-M 

T^m^miiZT^. -^LX. n-^^x;!/^^2 I :>x;!/^^2 1 cDRn^rXn M^^^tl^S I^hpM^^I- 

[0 1 12] ^^^C. ^7 2\Z?f:r^o\Z. mtz^ZUzy:^ [0 116] 'A\Z. mm 7 4 \Z7jkl.f^P ^Jl'U I 

hj^6 9^;F^^U, C£7)lx^vXhM6 Si^^bv-UZiV S F E T^tKN^^r ^^^UM I S F E TcOSSlii:^^^!! 7 

^6 8 ^'7;:;/7<hL.T, n'-M':>x;i'^i^2 I CD^StC ^ ^m^^Xtm-f^. mi 5 \t. m? 4.\Z7j<\^tcP'^^' 

^t>f^xhxv-m^m^mmi 1 1 ^mj^T^o z t^;i^mi sFET:s:i;NT-^-t>;uM i s FExco^itx 

5tC, ^^tv'Jzi>^6 4i:^{t;vU::>^6 5 [0 1 1 7] !gI7 5 tC^ 1/7^ P^'^ ^;UM I S FET:& 

^^mbX. p-gl'^x;^^^3c7)^®iCpM^^tJ r/N^^;^;i/M I S FETtj:. frf2^6 9J^ggl7 3tc 

2it±iUTi/^a0^^^3ft^ibUT7^-;uKi^fe^M4^j^ ^^^$3^^^ 1 1 I . pM5"^ h v A'^^ 5 , 

J^^^. dCOl:. 7fet;:^B8Ufc;E15J!;ggi7tc:7i^(^fcE Flfe,^^.4 ^ J^^t"^, Z0'^. y ^-JVl^m^B: 

PROM 10 ^(D;<^^)±:)VQ1. jliStHS^^M I SF ^^^f^r^tt\zm^l.fzfmit<DT:A^r^^^it 

ETQ2. Q3. EEPROMl 0 7C7^;^^U-tr;t'CQ;«( '>U33>g^6 8 (^7 1) .h-^cTDTO^fbv U n >ll 6 

t'JMI SFETQ4. •^CD>t'Jir;Uc^4^<^):^-r'y5' 50 4, 6 5 LT n '-'§k'^x;i/^igc 2 I (^^'2), 
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^ffi^,^^^fcL.T^'-hmms^7 o^^^^-r-s, ceo 

[0 118] Z.O:>m. ^f,zmMLtzm^Tbmm7^Z7r:L 
;^cEPROMl 0 Sco/^iJ-fl^Q 1, mmm^<DMl 
SFETQ2. Q3. E E P ROM 1 0 7 U -fe;^ 

c73;<^UMI SFETQ4. -ec7)^^U -ti;K^'t'OX'f 
^y^^M I S FETT^^N5^^:^;UMI SFETQ5. 

"C>y-h^^7I, 7 J> 0. tf< ^''^:^■- 

FETCOV-X, Klz-OO-aETfe^ p+ik^¥^^*^^ 
^1 3 C. /t-y v^-i^a 4. ^mi 5. 
1 6. /^yi^^-'y3>mi 7. 1 8. 1 9 

{7UZiy}z=L—^\t. EPROMl 0 5cO/i?j2lHl^OM 
ISFETQ2. Q3C7)^-hmil7B. EEPROM 
1 0 rcOjtgaaiHlgScOM I S FETQ5. Q6<Dy-hm 
M7Bt^. ^liS@CD^^0^->'Ja>^^^^rj^^XU 30 

Kl&iifc^ 6 -^y- 7 B (D^®<75^{t-> U ^ > 

fS^^t:v'J:3>^l 0. 'ir~sma7. y-h$6.^i^6 
ISFETQ2, Q3, Q5. Q 6 H^^^^ilTi^Rfr^CO 

3>^7i^^^<Z)T% tlflS-f xi->^iAS#^c43^t^^Y^-;^ 
^l^EPROMl 0 5(7:)/^U-tr;UQ 1 > 
hm@7 A-^EEPROMl 0 7<0;<^U-ir;UcO 
/^rUM I S F ETQ4<7D7n-x^ >^y-bm^7 
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^^)vmmz-^n^^^ytmti^z.LU<'j-7.. k 
CO 1 2 1] m7 ^ibmrn^ i\t. f-\>mM^mim 
^^jvmM^zy^wm-iiry^m^-tct.-fxK'^-T., \< 

y^^^-t^Z^ht^-^^.^Vi I S F ETCD^ii;^^ 
^IS^0.^r6fci6(^^T^^. 7^^^. !§17 6?jM!g!S lie 
;fe(/iT> Q 1 T^U;tfI^7:?^£PROM 1 0 5<Z);<^U 
-fe^l/A^'Ji^fi^^namiiS-e^D. Q2T^U;tm^75^*EP 
ROM 1 0 5(7?)^jSlElgScC)Nf^-^:f;VM: I S F ET*-^'}^ 



[0 12 2] ^^^}\^mmz^wk^^y'^m^r^h. 

/cC<MI SFET^^^rSr-£':^?-^t^> U7 6 tC^-Tci:^ 
\z. ^l®gco^^^vUa>^7^?^j5jcb. ^nt::fS 

[0 12 3];i^tC. 07 7t::^TJ:-3tC. EPROMl 

0 sco/^ijiz^i-Q i^jf^^-r^^^c73|g^{t;>-'jr]>m 
7 1^. m7jiivy7.vm^^7s^ t.\^x:^v'}-y'fr: 

^^Ta. UvX h^t^^<bvU-l>M7 l€:515^e^tC 

X ^ ch Ufcx 7 ^> ^^t' i; o TH^IS^if^^ V U 3 > 
^7€A^-x>^LT. 117 8fC^Ti:3tC, EPR 
OMl 0 5co/^Ui:;i/Q10Xn— 7^^>yy-h^ 
^7Ai:. MI SFETQ2(Dy-hmM7B^J^^T 

Ix-;^X hl^;0^^:?^ci:^TX^t5, /^^-x>i:/<D^^ 
0^<. N5^^^;i/MI SFETQ2coy-hmM7 B 
co±t::tiiPi.i^'ft;vUn>^7 1 7:?^^oTV^-5). 

^ (^7^) 10±tC|g2^gCDi*^^^?^^L. Cn 
'£:/N':$^"X>^L'T£PROMl 0 5CDn>hD-;U'/ 
-h^^ 9A=^^^Sr5. ^^tCtC. ^8 Ifl 

^-r<^dtC> ^^'j-fe;i'Q 1 (Z)V-X, Klz-fX^—a^ 
^^f n 1 1 A. J^i22[H]^COM I S F E T 

ilB. ;<tUir;^Q l|^D^j^3aiHl£&C0MI S FETQ 

^S^^^il^ 1 3 A, 1 3 B ^^g^r^c 

[0 12 5] Ca3i:^{'UT. Nf^^^^jUMI SFET 
Q2©y-X. Kl/-r>^?^^t"nt^^"h'1^7 BCT) 
±tC:j?V^^{t:vUn>li7 l;6t^oTt/^'Sa^T\ V~ 
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[0 12 6] i^^±, mmbrzzti}^'b5^t^^^z>\z. 2^ 

(EPROMl 0 5) t. if ?8CD^ ti^^^m^ 10 

&9titTVi. 't(Jomt^A.x-i^^^m^mz'<^^t^m2 

CD^^%ii;<-^y (EEPROM10 7) i^^b/^^^C 
[0 12 7] (2) ±ie (1) ^^#x.lHj^«il> 

-my^^-i^^m^'}^^'ft-'^ f^^(Dt^mz:\t-E-'nou — 

rm^T-^ (Otm\Z^tE E P ROM 1 0 7^^\,\^Z 20 
t^^^T^^X^rjiV^t^^'^XJ^.t. EEVROUl 07<D 

[0 12 8] ruiDi^. :ktrm^^it^>z^mtr^y' 

Pi7'^Ax"^^§^^x-:$^tiEPR0Ml 0 5TIS^. 

htmbx^< ziti3^'Z^~mumm'T~^itEE?Rou so 

[0 12 9] (3) ±ie (1) CDEEPROMl 0 7^^ 

(4) l^'y:/T'l'^:7P^>t:^-:^<75^lCORAMch 
LTSRAM^^^fcCOT. ^mXf'-^-^j^^^vZ 

ti^^x^^RAmm^^n^. 

(5) 15"y7*-7<^'nn>t:^":57£^||2C0RAMi: 
UTDRAM^#^fcCDT> R AM^If ^ C i 40 

(6) -his (4) t C5) 75^6. /h^aTJ;</^^^^iiei^T 
T-:^$^^i^^'ir^ Ztfi^SW^Jif'-i^mimznSRA 

tm^n.^'Z^mtt^'f-'^(Dtimz\tDRAu^^^^ 

,^.<h. DRAUCDl^^&l^j^tm^^t^^vX.^^K^^^zm 
ofzRAU^m^Ztti^X^^. 

[0 13 0] (7) ^^mi^m^ I ^mi^mzE PRO 
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<:0^ie^l^^cl:^7^cC^^2^I^tCE EPROMl 0 7 

3^12 1 ommm 2 mmzmi^Lfcm 3 mm^zmi 

EEPROMl 0 7(D:;<^^)'tJl<D^0:}y.^ yd^Ul S 
F E T Q 5 ^i^S^r^Xm ^^^tz-^^ ^UZ}y\i:i.- 

9mi7^t^^mi^mmmmmm<Dm^:^mz^i^x. 
mm^'Mwrn^iomi, m2R{/m3mm<D^m\zxr 

l^m2m:i^(D^l^-hmmm6<D±.\zyn~'r-< >^ 

y-bm.m7A, 7 c^mmLii^'ym^^msm^comi 
^'-hmBm^<D±\z^'- hmm7B^i^^r^xm 

itM7A. 7 co:)mm\zm2y-hmmmsA, sc^ 
9 A. 9ctBj^^^xm.t. ^1211 1 M^£7^m 1 

Mgmi^6ODT0^^g^^(CV-;^. Kl^-fVllA, 

1 3A^^fi^t^xm^mx. m^^^xm^m?.<Dmj^ 
xnyzit\z^D. EPROMl 0 5 

\Z. EEPROMl 0 7C0V-X, >tU^nm 

^mi^mmz Q^ms^t^xmt. nm'^m^mm2 0 
(D±izb>^Mmm2 2 ^mBzr^xm^mQ-r^rd 

t:J-TEEPROMl 0 7 ^Bf^T^Ci:i)^X^^. 
[0131] (8) EPROMl 0 5(75^^U-te;WQ 1 
<Dyn-^^y^'y-h%m7At. EEPROMIO 

-Mg^7C€miiSg(7)^mJi (0r^^^Bi^'Jz}>m) 
XW^f^L. mU^M'tia^m^Q I . Q4c0^iy"h 

mmme^^-xmxm^ZL. ^fctuis-^n-^'nco^^ 

Ql. Q4CD7a-7=-^>i/y"hmM7 A. 7 C0± 

t\z^ox. ci>tji^mmxmxEPRoui 0 s^^zf^ 

EEPROMl 0 7 (D^tl'etKD^^U -tJl^^'i^^Ct 

[0132] (9)EPROM105 <Dmm)B^^mf$. 
-r^MISFETQ2. Q3:S^O^EEPROMl 0 70 

Bms^m^EPRoui 0 sco^^'j -tr;i/Q ict^^i 
^-hmmmeRxj^EEPRoui o 7 <7)^^'jt:;i/cc> 

^r^c^/^UMI S FETQ4(?5^1'5r- h^i^M6 i:!^ 
Q2. Q3, Q5. Q6©y-h$fe^^6<;)M;i75iW< 

tiK). mm^E.^\^±,^'t^z.tmxt^o 

[0 13 3] (1 0) CPU (1^^^) 10 0^6<IX 
01 0 2^mfiZt^rz^(DUl SFETQ7-Q9c?:>y 
--h^MSD^^EPROMl 0 5C0;<^U^;t'Q 105 

miy-hmmmeRrjEEPRoui 0 7co;^^'jir 

;l/(754'(7);<^UM I S FETQ4©^1 -^r-h$g,l^m6 
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[ 0 L 3 4 ] ( 1 1 ) C P U (1^.^^) 1 0 0 ^5:0^ I / 

O 1 0 2 ^m)^-r^rzib(ou i s fetq 7~Q 9coy 

[0 13 5] {I 2) ±.tl iS) Jbm ill) (DZt^-^ 
^SfHi^^-^ii^tEP ROM 1 0 5:g:t/E E PRO 10 
Ml 0 7 (DUl SFET\zmM^tl^nS.t. CPU 

^ri^^n<nm'?(Dmi^^msL^zi^^rt^o 

[0136] (13) DRAMl 0 9 ^EEPROM 1 

.. LIJQ .01Z±^il.^.. ..D-RAMXaajca^ 

^U-trJUOif£^^Cc7)^1i^^ 2 2 75^ EEPROM 

\zm<mf^^n^<DX\ '=t<D^§tm^c<D^mm^^^ 20 

[0 13 7] (1 5) ±^2 (1 4) (7)Ct75^e::^^S(75 
CORAM7!i<#'E>n'5. 

(16) T:^Oi:7'[HjS&^^^-r^tSta^TF-R^EPRO 
Ml 0 S(D:^^^)'t}l^^^^\tEE?ROUl 0 7(D?^ 

fiT^^-r^r<h>&^Tt. ^S3^^CtiEPROMl 0 
S^^l^^t^EEPROMl 0 7(^;<^'J-fe;l/i:[ii-Xg 30 

[0138] (1 7) i£iri^^R<i:^M^T-C:^mii:^ 

(18) i^^m'?'KRL<^-Mm'Fc<7)T<D^jijumm^ 
m.^.^izm^i'tc^v. \Bi^(DWii^m\z^Mhrc^m^ 

(19) t^?Km'f'R<D±^^m'^'^mz-^nrzmmMi 

(2 0) ±§a (16) 7^^ (19) ^D. l^^^^^T'T-r 

^mmj-Rt^^m^c^^^^z-i^^ztii^rt^. 

[0139] (21) EPROMIGS. EEPROM 

10 7, DRAUl 0 9^mj^r^izmtmm-r.m 

X^miEUl S FET^^fiJcT-t^o 
(2 2) SiMEEM I S FET£0^'-h^1i7 I 
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[0140] (2 3) j^i^lEM I S FET(7)y-X, K 

^^mmm^com^^'^^^mmrmAjfzzit^z^o. v 

(2 4) ±12 (2 1) TiM (2 3) COe: ^T^^b 1 r-^y y 
■T-f i^Qn>eii--:^co r /O 1 0 2 fc-fE^T-SSi-lS 
MI SFET^m^^zn^^ti^^T^^o 

[0 14 1] iii±. ^^mz:mm(ommizm':^^M^^ 
<Dr{tt^<. ^(Dm^^j^i^Lt^^mmi'Z^^^xm^^ 

[0 14 2] ^JAti\ !iiUC^Ufc^-ri:7ni]>tfa-- 
RAUtLTSRAUl 0 8 tVRAMl 0 9^ 
mXX^^^t^. SRAMl 0 STS^XtiDRAMl 0 9(Z) 

.. ..[..0-1.4.34 — 

mm(D9J}^] ^m\z^^xm7F^rif^mm(Dot>. r 
^mjiho:><jyn^^fSim.{zmMrrii>i. !^:xT(Dt^K)x 

^©IBIttZtiEPROM^ffiOV m^^7.^^^t.^^^T^^ 

$mi.X:B<Z.t t^^^^mumWy'- 9<Dt^mzift,EEP 
ROU^m^^^Ct\Z^':>X. ERROMm^Om^ 
^^'&~>7.^I:,±XXtt^^^t^^Zi^At. EEPRO 
Mc^^ ^ U (i: o ^^.^^S V^C^^-p g ^ 

[0 14 4] r/cct)-^. i^tt^tm^SL^'^^^^T^y" 

u^^/^v'-^^^^^y^-^^irtERROMXtmL. y 

< z. t^^^^m^mmm'T-i^^tEE p ROMTsem-r^ 

[0 14 5] Src. ERROU^mJ^T^XmirZ. EE 

^mj^t^xmt. nm^mi^m^z o(o±(Dj^\^^'^^m 
i^mf^r^xmt. nm^mmnmz o(D±\ch 
>^)\ymmm2 2t:mj$.-t^xm^m^'r^rz^irxEE 

mi] mi\z7r^Lrz^^^ozLy\:irL-^tm^xi^ 

RAMI 0 8c0^^ij-tr;i'C0^^25iHlS^li-e^^o 
[113] iuffil?-1'^D3>tfn.-^tI^^^^nTt/^'S>E 

[114] mtl'T^{?aziy^~L-^\z^M.^tiX'^'^^E 

EPROMl 0 7<D^mmi^^^t^m^^Mx^^. 
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ms] mrfSv-ri'D:a>tfa.-^cOEPROM. EE 

p ROM^o-'c p v^f^mmm^mi^r^ui s f e t 

me] mlfBT-f ^P3>t:a-:^<7)EPROM, EE 

p RouRisc p umco-t^mm^^f^r^u i s f e t 

mr] m[|E'T^^rnn>b*^-:S^(Z)EPROM, EE 
P ROMS:t>'C P U^c^l^ii^^^l^^-r^M I S F £ T 
£7)i;[iixa 43 6 ^©^T ^ ^ o 

ims] w!ET'ipan>\f3.-^0E?KOU, EE 10 
P ROURXSC P U-^0r^J^^^:f?l5Jcf I S F E T 
CD^it 1 1 ^ ^ T? ^ , 

m9l t([l2T-Y^'Dn>bfzL-^©EPR0M, EE 
PROMJE:D:CPU^(yO|fe^^^^^f ^MI SFET. 

E-'^R-omc^cvu^c:)tkmm^mmrr^-ut sfe — 

T coli iiX^ tc43 tj- ^ Iff ® ^ , 
[^I 2 J Hyia-^-f ^□rj>t:^-:^CDEPROM, E 
EPROM^r/CPU^(Z)l^^^^:^^i^r^MI SFE 

EPRoujknci>vm<D^^mu^m^r^ui sfe 

T (DSiiiXe ^ ® n T ^ ^ . 

[^1 4] gtl5T'1'^oa>faL-:$'iOEPROM, E 

EPROu:sLXSCRvm(D'^mu^m^'t^ui sfe 
ToD^iixiitc^ttarailT^a, 30 

C^l 5] ^fST'i'>^O3>t:^-~:$'^0£PR0M, E 

E p ROMSio^c p v^iDt^mm^^mi^t^u i s f e 

[^1 6 ] ai^tSV-i'^n3>e^-:^OEPR0M, E 

ERRouRTSCRv^ommm^m^ir^ui sfe 
T(DMilxiitr43tt^^®[iTfe^« 

[1^1 7] tt^I2T-r^n3>t:;a":5J^^OEPROM. E 

E p Rouj^t^c? vm^mmu^^j^r^ui s fe 

T coi;i5^x^i it ^ ^® HIT ^ ^ „ 

(^i 8] ttftev-<:^7Pa>fc:^"^OEPR0M, E 40 

E p R om:^o^c p v^ot^Mm^m^-tiu i s f e 

T S^j^Xfl ^ if?® ^T' ^ § , 

C^l 9] |ti3eT-Y^D:3>t^a-^£r)EPROM, E 
EPROMi&t/CPU^COi^^iK^I^I^Kr'SMI SFE 
T<D|iiiX^t^3tt^^®^-C^a. 

[IKI2 0 J B([t£T^^Q3>h'a":5^cDEPROM. E 

E F^ouRUc ?v^<Dmm^^m^r^u i sfe 

m2 I] •mZ^^C^uay\c:L-90E?ROM. E 
£PROM^^'CPU^(;)t^^tf5^^^T^M I S FE 50 
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[132 2] miHev^^n-i>h":x"^cOEPROM. E 
E P ROMRtJ^CF vm<Dmmm^^^T I S FE 
Tc0^iiX^tI^tterr®llT^^^<, 

C^2 31 t^lST-f ^□□>t:a"^c;0EPROM, E 
EPROMS^XPU^OO^jigE^^^r^MI SFE 

T CO ii X n 1 1 ^3 1 1 rr So !gi -tr ^ ^ 0 

[112 4] 8^fgTi'^n3>l::a."^(^£PR0M, E 
EPROMS.D^CPU^t^l^^^^^jSJcT'SiVl I SFE 
T0iJ[3ixat::^ttai|f?®^T^^o 

[MI2 5] t^t2T</7Da>tia.-^0£PROM, E 

E p ROM&LKc p v^<DmmM^mB^r^ ui sfe 
To^jkxm^zi^n^^mmx-^^. 

E?Rou:kzj^cpu^0mmm^mfizr^Mi sfe 
TcD^iix^fc^it^®?®i^-efea« 

' [(^2' Tl-Rtf^T-ir ^'n ::">E:zL-:^"CD E P R'0M7~ E~ 
E P ROURZ/C P U^cof^fi^^^^-r ^ M r S F E 

T(Dnmxm\zm^^®mrh^. 

[^2 7] ^te^-r ^Da>tfzL-:$^cOEPROM, E 

EPRouRzsc?v^(Dmm^^m^r^Mi sfe 

T CO ^ a ^® j§l T ^ $ . 

[iI2 8] ^l5T<i>aD>t:ri."^coEPROM, E 
EPROMSLLSXPU^CDf^^^^^^frgf-SM I S FE 
T (D^^iiX^ ^0T®II tr a& a . 

[112 9 ] mFieV'r^7Dr[>t:^-^OEPROM. E 
£PROM;5tU:CPU^<7D^3ilf^^#|^T'SM I SFE 
T <Om^Xm t j- a ^^EIT^ ^ o 

[113 0] ^|£T-r^an>t'^-^t^>EPROM. E 
EPROM^tXCPU^c;0^eilK^#![j5£t''5Mr SFE 
T C0$:iitXetC*3tt6 SffMUT^ ^ , 

[1^3 1 ] mrtaT-r^nr]>t:::x-:$'CDEPROM. E 
EPROM^O^'CPU^CD^^^^:^^raMI SFE 

Ti;DS;[iix^tc4bnt^^^iiTS^.. 

[m3 2] mtZ'7^i^nzi>}d^-^<DEPR0U. E 
EPROM:S.CJ^CPUl?a>^il^^^J5JcT'5Mr SFE 
T (D^iiX^ ^ t j- a Ifr® ® T ^ ^ o 

[i^3 3] tifSS^<^aa>t^zL~^C0EPROM. E 
EPROMSO^CPU^^^M^^^JcT^M [ S FE 

T<DS;^iix^fri$it^^®lMT^^» 

[ins 4] MSBT^^oaVfo.-^'OEPROM, E 
EPR0M^tj:CPU^(?:I^Mge^l?5^-r^MI SFE 
TtOSSitXgt:i5ttaifr®ilT^^. 

Lua 5] tuieT-r^Dn>b*^-^tDEPROM, e 

£PROMS^O^"CPU^(75ll^g[5^1l^^-r^MI SFE 
T ^iiX^ ^5 a if?® il -5 , 
[iI3 6] 9tls2T-1'^Q3>h:a-:$^cD EPROM, E 
E P ROM^l>'C PU^(7)||i|^^^6^-r^M I S F E 

T(Dnmxm\zi^n^mmmx^$)^. 

imsi] mtl'^-i^nzi>\z^-i^0E?ROU. E 
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EPROURZSCFD^OW^mm^^^^^Ul S FE 

E p RouRv^c p v^o)mmm^mkt^^u i s f e 

EPROM^D^C PU^c7)i^^^^:^^^1-'5M I S FE 

E P R OM^r/C P u^con^^^^^r I S F E 10 
Cil4 1] Mf5^^^nn>t':a-:$^C0EPROM. E 

EPRouRV^cFv^ommm^^j^t^ui sfe 

[!gI4 2 ] Hir5ev-ri>Dn>t:iL-3^<^EPROM. E 

E p rom;s.ixc p u^t^i^JiBS^^^^r^M i s f e 
j:(DmMxm^i^i^Wimm-i:^4>^ 

Cgi4 3] mrSBT'i'^n-i>t:^-3^0DEPROM, £ 

E ?RouRt^cRvm(ommm^mf^r^u i s f e 

[^4 4] s^|g-T'1'^aD>t::x-^C0EPROM, E 
EPROM:S:O^'CPU^(;0|^^§S^M^raMI SFE 

M4 5] R&l2v-r^^an>t:iL-^(;DEPROM. E 
E P R OM^IA'C P U^COi^Hg^^lisJc-r^M I S F E 

[gI4 6] ttr32V^:^na>ea-:57£OEPROM, E 

EFRou^TScpum(DS^mm^^f^'r^u i s fe 

T coi^5ixg t:: ;fe t j- s ^® H tr ^ ^ , 

[^4 7] ^leT-f ^aaVhra-i^^CDEPROM. E 30 
EFROURZSCPV^<Dtkmm^m^'t^Ul SFE 
T0DSaitX^itr43tt^^MllT^)^o 

[(§4 8] flCf^BT-f ^□:i>t:^-:$'C0EPROM, E 
EPR0M:S:e>'CPU%(D^^Hii^1^$^T^MI SFE 
T ^jiX^ tC^ tj- S ^MSt: ^ ^ , 

C^4 9] BiltST-f J>b'i-^COEPROM. E 
£PR0MJ^r;CPU^(7)|^M?fB^^^r^MI SFE 
T cOlii^Xli -5 trM^T ^ S . 

[[^5 0] mfieT-f^nnVtia-^CiEPROM, E 
EPROM^l/CPU^<7)l^^g&$^^1-^MI SFE 40 

Tco^iexg{cfe^t^^Da^-e^6. 

1] mtl^^ ^n:jy]z:^-^<DSFROU. E 
E P R OM^C/C P U^cC^^^^^^fiESci-rSM I S F E 

[^5 2] I^ISV-f ^□zl>tf^-:^<^EPROM, £ 
£PROMS:t;CPU^<7)i^3^S^m'r?)MI SFE 

[^5 3^ mfI5T-r^?nzi>t!:i":$'©EPR0M, E 
EPROM^D^CPU^c^l^gg^t^^E&r^M I S FE 

r(Dmmxm\zii^i^mmmr^^o so 
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[i!5 4] ttjl2T^^D:3>{:fa-:$^COEPROM, E 

EpR0M:&rxcpu^(Z)i^ii§e^^^r'5Mi sfe 

TCOl^iiX^C^^t^^M^T^So 

B] mi-^-i ^ozi>\^n.-^(DEFROU, E 
EPROM^U^'CPU^COi^]i95^:^/7g-r^MI SFE 

T<^s^iixiic^Ht^i^GSii-ec)^. 

[115 6] ^ISx^-f^Pi^Vti^-^^^EPROM, E 
EPROM:S:r/CPU^Ol^^^^^^T^M I S FE 
T <7)^if X?l a ^ . 

[115 7] ^IS'T-i'/7Dzi>t!::L-:5?£?)EPROM, E 
EPROM^LKCPU^-<^l^^^^^^-r^M I S FE 
TCDS^iiXHtCiStt^^^^Ta&S. 

[US 83 ^^anVf^-^cOEPROM, E 

EPROM]Sir>'CPU^<:r)liS«[?^;t#lfi£f I S FE 
T(7)^i^XmtC^tt^^®^-C^S. 

[gi5 9] mm-^^ ^na>}d:i,-^{zmf^tix^^^ 
- D-R A ^- ^ »-j-tr/t' o i;^ i^xa tc^"tt 5 mwrnx'^ 

DRAU(D/^'eO±JU<DmjMXmz:Biif^m^mT^ 

So 

D R A MO ^ U ir ^UcD ISJig Xa C *5 ^ 1^® [IT 

x)RAu<D^^o±ji'(Dm^xmz^^7^Wrmmx^ 

■So 

CO 4^ 0 i: g£$ri:^i=^ o ^ T ^ a o 

[^6 4] gI6 SiC^r^a^^t^^rCi^^cOMiiX^i 

\z^^f^mmmxh^. 

mes] me s^zTr.r^mm'^-t^tKm'f^Dnmxm 
mee] me ^\z7r;t^mm^t^^m'f'^mmxm 

® 6 8 j He 7\Z7j<rF^^^)UM I S FETC^^^ 

[[M6 9 J me siZT^tP^^^jm i s fetTh 

^it X^i tt ^ ^® IIT^ s . 

[liI7 0] {^5 8(C.T:1-P^^t-;^M I S FETTr: CO 
^iiX^l;^H-^^®!iiT^ao 

[^7 1] me SlZTFtP'^^^AMl SFETTn CD 

m^xm\zm^^mmx^^. 

m7 2] me sizTT.tP^^^jm i sfett,: co 
^mxm\z^''<f^mmmx^^. 

mi 3] me sizyjktP^^^-jmi s fett,, (o 
Miix^ \z^ f^i^mmmx^^. 
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[il7 5 ] 1^7 4tC^TP^r^^;UM I S FET^IXN 
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[118 1] hm^^miiigco^i^p^0vUzf>,K-e 

CPU. lOl-'OSC. 102-I/O. 103'-S 
I. 104'-TIMER. 105-"EPROM> 106 
10 -*mj[£?^fJf^EsI£§. 1 0 7'-'EEPROM. 10 8---SR 
AM. 10 9--DRAM. 1 1 0 ••• I /O B U S . Ql 
•-EPROMC0;<^'J-E:;U, Q2, Q 3 '-•;^3a[°I2§c7:)M 
ISFETs Q4"-EEPROM<;0^^U'feJl/<Dq^cO3S 
Q5, Q6"'EEPROMcD/^E![5JS^CDM I S 
FET. Q7, Q9-CPU©MI SFET. Q8-M 
_ _^ S _F E T_, 6:; -^l IrJg^M..-? ■ -7-B , ^ C- 

•••^l;ggco^m^;^?^b/^^y-^mM. sa. sc- 

D-CPU^^rXl/O^^co^iy-h^fe^M. 9 A, 

Q^'-m^mity^)-3y^. 1 lA. 1 1 B. iic--v 

3 A, 13B, 13C"-V-;^, XDmimmB. 
2 0--EEPROMi:0nMV— X. H U-f >. 2 1 -ig 



[ma] 



101 



100 




TlHEfl EPROK VcxC EE?ftQf1 ^)Wn t>AA/1 



104 105 106 107 108 



202(DU 




-202CDU 
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[US] [^4J 




20Gnj 

MB 




f 24 ) 



^^^l 1-317503 




Ell 8 



^ 5CP) 6 sin ' 



21 21 1 ^ 






[1^2 0] 



StpJ 



T . 

3tF) 6 2tA-J 



[!il2 1 ] 

m2 1 



^ — 



/ 



4 21 20Cn) 6 ' g 

[^2 3] 



6 2Cft-; 4 



2 0 




2 3 

^2 2 

54 







1 \ 






J 


4 ^ 








5CP) ,21 i^^n) (; 
20(71) 22 



6 2trr) 



( 25 ) 



#^1¥1 1 - 3 1 7 5 0 3 



[gl2 5] 



m26] 



®2 5 




m 7 

4 . L).. f .'^ - n- / " 21- -s, ( ~ 4 ^-^ 




^ -Ts-y "2r- -4 ( ^» 7 



5(P) 



S 22 S 




V 



3(fO ZQCu) ^)^^' ^ 2C7r) 




[112 9] 




3Crj 6 '(PI 




07 



[03 1] 
il3 1 




5CP} 3cr) 




SC-rt) 




4 ^P) 



{ 26 ) 



#r^¥ 1 1 - 3 X 7 5 0 3 



m3 3] 



lm3 4] 




20(71) ^ 22 20(T.;gf^^2i2o(^; ^^^^ I 



4 5(f) eo 3Cfn 




[1^13 9] 




70 6 2^?20Cn) 6 20(71) ](!n 2(7i:) 




20 6 ^i^2&n)^s ij^p^i^^^^ ^ 



[Ufa 8] 



03 8 




6 3CPT 4 e ^ 



[^4 1 ; 




6 ^ 5(fn 6 



( 27 J 



*^T^¥1 1 - 3 1 7 5 0 3 



Lm4 0] 




rigf4 3 ] 




1^4 5] 



9C.n 5 




20(n) 3(p: 



( 28 ) 



11-317503 





( 29 ) 



11-317503 






( 30 ) 



m^W- 1 1 - 3 1 7 5 0 3 





me 5] 




4 5CP) 2C^T ^(p-) 



( 31 ) 



#§^¥ 1 1 - 3 1 7 5 0 3 




gl6 9 





f 32 J 



nm^l 1-317503 



[^7 2] 



mr 2 



69 



68 



65 



68 



68 




X 



CO 



2^1 



111 



11 KT) 



2m 



7 



V 



3cn 



68 65 



137 3 

&S 68 65 



/ / 6E 



64 




in nicn 



5CP) 



[iil7 4] 

1^7 4 




[^7 5] 

gI7 5 




( 33 ) 



m^W- 1 1 - 3 1 7 5 0 3 



[!II7 5] 





m? 8] 

mi B 




( 34 ) 



1#B3¥ 1 1 - 3 1 7 5 0 3 




[117 9] 

07 9 



7A at 





18 0] 



08 0 

_7B.7t„Cl2 



7A aw. 01 



78 71 02 




[S18 1 ] 

®8 1 



T3B tlB 6 liartx?^^ f 4 SCP)12A 
1CP-) 



[^^^lE 1 ] 

g 0) -7 < ^ n D > t* a. — ^ ^ ^ f 7* D [1 T ^ ^ » 



RAM 1 0 ^<r>:^^^)^)\^<Dm%M%Wr^h^. 

PROM 1 0 ^(nm^m^^^s't'^mmnmx^^. 

EPROMl 0 7£^Mlf&^^^^t*^{ffi©S§il-e^^<, 
[^5] ttrfS^-r^^a^Vfa. — ^£^)E PROM, EE 
PROM^D^CPU^CDf^^aS^^^-r-^M I SFET 



( 35 ) 



#^^1 1-317503 



I®6] ItreT-f ^nnyfefzL-^S^COEPROM, EE 

?RQURL<c p \jm(Dmmm^mj^T^u i s f e t 

117] fulEV-f ^7n3>t':3--:>'0EPROM. EE 
PROM&t;<CPU^(7)i^gg^^«^T^MI SFET 

CO ^mxM tt ^ ran T ^ s . 

C(^8] t^lE^Y^n3>fa."^©£PR0M, EE 
PROM]&i;CPU^a)ttllS^^«^T^M I S FET 

P'^ou^zj^c?\j^0t^m%^mf^r^u i s f et 
EVRouRnc?u^o:>^m^^m^'t^M i s f e 

[dl I ] tirfBV'Y^^7Dn>tf^"if^CDEPROM. E 

^-E ?^R.ou^zPz-?\j^o:}f^mB^mf^^^u- rs~F e— 

T C7) it ^ ^® gi T ^ ^ „ 

£ P R OM^D^C P V^Ot^mm^mi^'t^U I SEE 

EPROM^r/cpu^t^iiiigE^mT^Mi see 

[^1 4] ttffevi'/rna>t:^-:$^<z:?EPROM, E 

E?RouRzic?vm(r)i^mm'tmj^r^M i s fe 

T © |:i 5i X ^ t C ;fe 1 1 ^ ^ eSd H ^ -5 <. 
CSll 5] ^IdT-f ^Pa>tra.-^£^EPROM, E 
EPROMS:lXCPU^cr)|feilB^^:?l|^T'5MI SEE 

E p R oM:55Lr>x p vm<Dmmm'^m^t^u. i s f e 

T OMitXe It a ^® gIT ^ ^ , 
C^I 7] |l!IBV'r^03>e:x-:57<^EPROM. E 
E P R P U^(^I^^H^$1i£Eg;r I S F E 

imi S] m^^'i1:7a:ly\:^sL-^<DEPR0M, E 

E p ROMS:r;c p vm<^mmm^m^'t i s f e 

T cDliiX^ 6 ram -t? ^ ^ 0 
[HI 9] t<iteT-i'^nn>e:x-:$^<^EPROM, E 

e p rom^z>*c p u^<D-^m3^mf^r^M i s f e 

[112 0] Bufg'T-r:?DZf>t!ii.-^(^EPROM, E 
E P ROM&r>'C PUI^t^l^^gB^^^f I S F £ 

[112 1 ] t(l!eT<^7an>t'a.":?^OEPR0M, E 
EPROM^a^XPU^<7)^Sg^^^^|^T^MI SFE 

TQ^mxmz&ifmmm^h^. 

[gi2 2] luffiT-f ^D=]>l:ra--^<DEPROM, E 
EPROM:S:lJ^CPU^£Da^MH&^^^T^M I SFE 



roy^rnxmiz^^-j^mmmr^^. 

lm2 3] m^'^-i^OZiy}:^a,-^o:>EPROU. E 

EPRouRTfcFvm<Dmm^^^mf^t^ui see 

mz 4] mi'^^^U3>}^SL-9<DEPR0U, E 

EP RouRv^cp um<Df^m^^mf^t^u i see 

[Iil2 5] Btrl2-^<^nn>t*:i-:^<Z5EPROM, E 

EPRouRxj^cpvm(Dmmu^mB^r^u i s fe 

TCD^iiX^t:^5tte^lgl^T^^. 
[^2 6] fifil£*7-r:^nn>h:^-:$'(^EPROM, E 
E P R OM^II/C P U^ODi^SS^^ipfiXt-^M I S F E 

T commxm ^z^ ^f^mmmr^ 

[iI2 7] ijte-r<^an>tf3.-:$'<^EPROM. E 

E p Rou^^zj^c p v^<Dtkmm^m^'r^M i s f e 

TcoMi^XgJCiStt^^MHT^'So _ 

— mzs I WtZ-rT^'az} co E PR O M, e' " 

EPROMS:tKCPU^(7)lfe31i5^|?|^r^M I S FE 
TCD§iitXgtr^tteraiglT^5. 
[!12 9] taBB-^'1'^nn>bfi-:$^cOEPROM. E 
EPROM]S^D^'CPU^C0lfeil^^^^^f ^MI SFE 
TOS^itX^fCip^t^^^EIT^^. 
[^3 0 ] t^^5-T-f ^Q3>tf^-:57<7:)EPROM, E 

EPRoymsQP\}m<j^'^w^^mi^-t^ui sfe 

[i2]3 1 ] mrtBTi-^nnVhr^-^c^OEPROM, E 
EPROM^^:;CPU^CDi^^^^^fig;TaMI SFE 

[^3 2] Hot£V^^7Dn>t:jL-:$'CDEPROM, E 
EPROMS:afCPU^c0^1l^^|^J5Jcr^MI SFE 
TcD^itXmtr:fe^j-S^©iaT^^. 

[US 3 ] BtBB^-fi^DnVtfiL-^OEPROM, E 

EP Rou'mscp\}m<Ty^m^^m^'t^ui see 

TCOMiiX^fC^Pj-^^^HT^^o 
[^3 4] B^iev-f ^□n>tf:x-5'(DEPROM. E 
E P ROUmSC P U^(Df^]l^$^^T^M I S F £ 

T(;oiiitx^fc^nt$^M^T^^, 

[^3 5] ^fB-T-f ^Dn>t:^--:^(DEPROM, E 
EPROM^5:^'CPU^£O^^H5=^^^f I S FE 
T (?D|2iiXg ^ tt ^ ^ ^ „ 

[113 6} ttllfiT<i7na>t:^-^£0EPROM. E 

EPRoumscp\}^(j)mm^^mj^^^u i see 

[^3 7] Htrae^-rr^D3i>t:ii.-^<D EPROM. E 
EPRQU-MSCRXj^-^D^-^n-^mi^^^U I SFE 

[iI3 8] fllS-^-r ^7Pii>tfa.~^£0 EPROM, E 
E P ROUmS^C P U^<Dl^S^^^^^^M 1 S F E 
T (DMiiX^ tC^ tt ^ ^©iiTc^ a . 

[E13 9] mII£T'1'^DZi>fa-5'cD EPROM. E 



( 36 ) 



^^^1 1-317503 



EFRouAUc?vm<rMmm^m^T^u i s fe 

[114 0] m/fev-fi;7D3>fc:ii-:^©E PROM. E 

E p R OiM^o<c p v^o:)^m^^mp^r^u i s f e 

I] mtd^^ C7UZ}>)dzL-^(y:)E? ROM, E 

E?Roujkv^cpv^(Di^mu^mf^t^ui s fe 

T cOMiiXl ^ rami: ^ 5 „ 
[114 2] mirdV'r^7D3>t:a.-:^(7:)EPROM, E 
EPROM^a'CPU^C0i^ll§^^:t^^r^MI SFE 

[^4 3] mifBT^:^D3>t:zi.-:^OEPROM, E 
EPROM5:t>XPU^(^t^^^^t^^T^MI SFE 

[1114 4] 3trt2-T'i'^^nr3>h:i2.-5^0EPROM. E 
EPROM^t/CPU^(Df^^^^-^^-r^MI SFE 
— - T©SiiiXi^t:::fe^t«rfM(g^^-^-^.~ — 

[114 5] ftf?S-r^>7Dn>t:i"^c7)EPROM. E 
EPROMS:C;CPU^(^i^^Bii^^J5S;1-^MI SFE 
T cOlSit tC i5 -5 gIT ^ ^ o 

[^4 6} mj|£T-f /?n=i>t:rL-^(DEPROM, E 
EPROM^D^'CPU^©l^jl^^#|^-r5M I S FE 

ra4 7] ^I£v-l':^n3>t:a.-:$'<DEPROiV[, E 

EPRouRzsc? vm^^m's^mj^-t^bu i s fe 

[gI4 8] BtJgS'^-1'^a3>t:f^'-:$^<73EPROM. E 

E?RouRzj^cpu^<Dmmm^mf^'t^u i s fe 

CigI4 9] ^fST<^ni3>t::^-i5^c7)EPROM, E 
EPROM:5^tXCPU^<^^ll^^^/JS:-r^M I S FE 
T COSfitiiX^ ^ ^® gIT ^ o 

[1^5 0] mriBT>r^nzi>t*:z-:^roEPROM. E 
£PROM;S:tXC PU^(7)^SB(5^^fi£t-^M I SFE 

imb 1) Htim^-i ^OZiy}zn.-i^<DE?ROU, E 
E PROM^O^C PU^(Z)ll^SiJ^^^-r^M I S F E 

[^5 2] mIfBTi'i7nn>t::i-^(^EPR0M, E 
EPROMSlt/CPU^CDtfe^BiS^^^^-r^M I SFE 

[mz 3] wl^^-^^ ^U3>\d=L-^<DEFROU, E 
EPR0M^CJCCPU^<^^31^^^S^r^MI SFE 
T CO ^i^XH fC^ ^ ^® (g] T ^ ^ . 

CHS 4] i^fBT>r^:^a3>t:iL-:$^(73EPROM, E 
E P ROURV^C P U^COl^S^^t^J5E)or I S F E 

CiiS 5] mJIS^<i:7n3>t*zL-^C0EPROM. E 
EPROM:^lXCPTJ#£75||^^:^:^^-r^M I S FE 

r<D^i^xmz^^immm'T:^^. 



[115 6} MfB-7'1'^nn>i::a.— ^CDEPROM, E 
EPR0M:S:a^XPLJl?c7)|^MgS^^^feMI SFE 
T coli^XH ^ tj- ^ |/t® ^ o 

[US 7] 3^IET<^ni]>t:j3.-^(7)EPROM. E 
EPROMS:L'!^CPU^<7)i^^«!^^^r^MI SFE 

ro^mxmzm^w^mmr^^. 

[US 8] tiifeT'r^nn>tf^":$7®EPR0M, E 
EPROM:SLr/CPU^c;0f^^a^^;^^r-SMI SFE 
TCDMigX§ti5tt§E|f?MlITfea„ 

D R A M (7) / ^ 'J -t:;!/cD MifiX^ i5 ^ ^mil T ^ 

D R AMC73 ^ ^: 'j •fe:;l/(7)MjSxg fc4D ^ |/ria igllf ^ 

[i^6 1] m^^^C^aa>\::zL-iP^zmn^tiX^^^ 
— ■DRAU<B-;^^^±)l^0U^XMiZ^^t^Wrmm-X^- " — 

[116 2] mrf2-e^^Dn>h:a-i$'(::iSt't^nTV^^ 

[(^6 4] ^6 StC^f^S^^ii^Sia^-^CQ^iiXli 

[^6 5] (16 3t-.i^T^S^^i:^ia^^CD$;ii^X^ 
\z^^'f^^mm'r:h^. 

[1^6 6] gI6 StC^T^M^^chjgia^TcD^itX^ 

[(^6 7] tSUfC^TT-f ^nn>t!zr-r$7(7:) I /Of?) 

[116 8] Hie 7 tC^TP^1'^;i/M I SFET<?:|/T® 

C^6 9] IE! 6 StC^TPf'l'^^VUM I SFETT« CO 
SiiiX^ ^ SJf -t? ^ „ 
C^7 0] 116 8 P^^I-t-JUvl I SFETT„ C73 

Mot xn tr ^nt a gfr® -e^ -5 . 

[^7 1] (^6 8fCi3^-rP^^^;^iVf r SFETT„ O 
li5SX^ C 4o ^ t^MglT ^ o 
[117 2] ^6 8 fI^-rP5'l'^-;^M I S FETT„ O 

m.m.xmzmmMmxh^. 

mi Z] il6 %\ZmrP'^^^)VU 1 SFETTn CO 

Si^itx^fc^nt^^Siirfe^o 
[i^7 4] gi6 8^c:^rPx-^t^;^M i s FETcoy- 
[mi mi 4:\z7r.'r?f-^^-^)vu i s fet^u^n 
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•5, 

[117 6} hmM^^l^gcO^l^r0^>U=l>SiT 

F E T CO ^ ^ If^ r ^ ^ m !i[ -tr ^ ^ , 

F.ET.®®[ig.:3^^^l^-0^'^^i^ffiMT^^-- 



I'-'^m^W'^vzf {^^^uziyMzL-^) . 100- 

CPU. 101-OSC. L02-"I/'O. 103--S 
I, 104-TrMER. 105--EPROM. 106 
•••mEOTlHlS^> 10 7-EEPROM, 10 8--SR 
AM. 109-DRAM. llO-I/OBUS, Ql 
•••E P ROMCO/^'J-ti^k Q2, Q 3--/fia[El£§<7)M 
ISFET, Q4--*EEPROMcD/^U-tr;K^4'C0f5 
It^^. Q5, Qe-EEPROMCOJSI^aiHlSScT^MI S 
FET. Q7, Q9-CPUCDMI SFET. Q8--M 
ISFET. 6-^l^'-h*feig:^. 7 A, 7B, 7C 
•••^liSg£7:)a«Emj^^^6/.i:^y"hm^, 8 A, 8 0'- 

D-CPUS:O^'I/O^^00miy"hi^ii^f^> 9 A. 

0 -"^f Vi^ft;'>U 3>^, 11 A, iiB, iic-y 
3A> 13B. i3c-y-x. \^\^^y<Di^m^^m. 

2 0--EEPROM<7)nMy— K U-Y 2 1-;^ 



